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ABSTRACT: The purpose of this environmental impact statement is to help DOE decide how to I TE

manage over the next 30 years liquid high-level radioactive, low-level radioactive, mixed, hazardous,

and transuranic wastes generated during 40 years of past operations and on-going activities at Savannah I TE

River Site (SRS) in southwestern South Carolina. The wastes are currently stored at SRS. DOE seeks to

dispose of the wastes in a cost-effective manner that protects human health and tbe environment. 1n this

document, DOE assesses the cumulative environmental impacts of storing, treating, and disposing of the

wastes, examines the impacts of alternatives, and identifies measures available to reduce adverse ITE
impacts. Evahlat ionsof impacts on water qua] ity, air quality, ecological systems, land use, geologic

resources, cultural resources, socioeccmomics, and the health and safety of onsite workers and the public

are included in the assessment.

PUBLIC COMMENTS: In preparit]g this Final EIS, DOE considered comments received by letter and

voice mail, and formal statements given at public hearings in Bamwell, South Carolina (February 21, TC

1995); Coh)mbia, South Carolina (February 22, 1995); North Augusta, South Carolina (February 23,

1995); Savannah, Georgia (February 28, 1995); Beaufort, South Caroii]la (March 1, 1995); and Hilton

Head, South Carolina (March 2, 1995). TC
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FOREWORD

This environmental impact statement (EIS) evaluates alternative approaches to and environmental

impacts of managing wastes at the Savannah River Site (SRS), The U.S. Department of Energy’s

(DOE’s) primary mission at SRS from the 1950s until the end of the Cold War was to produce and

process nuclear materials to support defense programs, These activities generated five types of waste:

liquid high-level radioactive, low-level radioactive, hazardous, mixed (radioactive and hazardous

combined), and transuranic wastes, These wastes are still being generated by ongoing operations,

environmental restoration, and decontamination and decommissioning of surplus facilities. Because

waste management alternatives would be implemented over several years, DOE may issue more than one

Record of Decision based on this EIS.

Four waste management alternatives are evaluated in this EIS, In addition to the no-action alternative,

which consists of continuing current management practices, this EIS examines one alternative for the

limited treatment of waste, another for the extensive treatment of waste, and a third (the preferred

alternative) that represents a moderate approach to waste treatment. The alternatives (except the no-

action alternative) are analyzed based on three forecasts of the amounts of wastes that DOE could be

required to manage over the next 30 years (1995 through 2024) at SRS. This EIS evaluates siting,

construction, and start-up or operation of specific waste management facilities at SRS over the next 10

years, as well as operational impacts for the 30-year forecast horizon. Ten years was selected because

that is approximately the time required to get a project approved, designed, and constructed. In addition,

current treatment processes may be superseded by more effective processes aa technology improves.

Accordingly, it is not appropriate to select technologies now for treatment processes that will not be

implemented in the next decade.

Assumptions and analyses in this EIS are generally consistent with those that are in or expected to be in

the Waste Management Programmatic EIS (DOE/EIS-0200), the Tritium Supply and Recycling

Programmatic EIS(DOE/EIS-O161 ), the Stockpile Stewardship and Management Programmatic EIS

(DOEfEIS-0236), the Programmatic Spent Nuclear Fuel Management and Idaho National Engineering

Laboratory Environmental Restoration and Waste Management Programs EIS (DOE/EIS-0203), the

Proposed Nuclear Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent

Nuclear Fuel EIS (DOEiEIS-02 18), the Long- Ternl Storage and Disposition of Weapons- Useable Fissile

Materials Prograrr?matic EIS (DOE/EIS-0229), the Urgent-Relief Acceptance of Foreign Research

Reactor Spent Nuclear Fuel Environmental Assessment (DOE/EA-09 12), the Interim Management of

Nuclear Materials at SRS EIS (DOEIEIS-0220D), the F-Canyon PIutonium Solutions at SRS EIS

(DOEiEIS-02 19), the Defense Waste Processing Facility Supplemental EIS (DOEiEIS-0082S), tbe

TE
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Operations of the HB-Line Faciliy and Frarrze Waste Recove~ Process for Production of Pu-238 Oxide

(DOE/EA-0948), the Cantinued Operation of the Pan[ex Plant and Associated Storage of Nuclear

Weapon Carrponents EIS (DOEIE1S-0225), and the SRS Proposed Site Treatment Plan for mixed waste.

DOE published a Notice of Intent to prepare this EIS in the Federal Register on April 6, 1994

(59 FR16494). Thenotice announced apublic scoping period thatended on May31, 1994, andsolicited

comments andsuggestions onthescope of the EIS. DOEheld scoping meetings during this period in

Savannah, Georgia, and North Augusta and Columbia, South Carolina, on May 12, 17, and 19, 1994,

respectively. During thescoping period, comments were received from individuals, orgmizations, and

government agencies. Comments received during telescoping period and DOEsresponses were used to

TE
prepmean implementation planthat defined thescope andapproach oftllis EIS. The implementation

plan was issued by DOE in June 1994.

TEITranscriptsof b,pu lctestimol~y received during thescopil~g process, copies ofletiers andcomments, tie

implementation plan, and reference materials cited in this EIS are available for review in the DOE Public

Reading Room, located at the University of South Carolina-Aiken Campus, Gregg-Graniteville Library,

2nd Floor, University Parkway, Aiken, South Carolina [(803) 648-6851], and the Freedom of

Information Reading Room, Room IE-190, Forrestal Building, 1000 Independence Avenue, Washington,

D.C. [(202) 586-6020].

DOE completed the draft of this EIS in January 1995, and on January 27, 1995, the U.S. Environmental

Protection Agency (EPA) published a Notice of Availability of the document in the Federal Register (60

FR5386). Thisnotice officially stafied tllepublic comment period onthedrafi EIS, which extended

through March 31, 1995, Publication ofthcdrafi EISprovided anoppotiunity forpublic comment onthe

nature and substances of the analyses included in the document.

TC

DOEhasconsidered comments itreceived during thecomment period inpreparing this final EIS. These

comments were received by letter, telephone, and formal statements made at public hearings held in

Bamwell, South Carolina (February21, 1995); Columbia, South Carolina (February 22, 1995); North

Augusta, South Carolina (February 23, 1995); Savannah, Georgia (February 28, 1995); Beaufoct, South

Carolina (March 1, 1995) ;and Hilton Head, South Carolina (March 2,1995). Comments and responses

to comments are in Appendix 1.

IChanges from the draft EIS are indicated in this final EIS by vectical bars in the margin. The bars are

marked TC for technical changes, TE for editorial changes, or, if the change was made in response to a

vi
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public comment, the designated comment number as listed in Appendix I. Many of the technical

changes were the result of the availabili~ of updated information since publication of the draft EIS.

In May 1995, DOE announced its intention to revise the moderate treatment alternative to include

supercompaction, size reduction (e.g., sorting, shredding, melting), and incineration at an offsite

commercial treatment facility (60 FR 26417, May 17, 1995). The proposed change from the draft EIS

concerned the location of, but not the technology used in the treatment of about 40 percent of the

expected volume of low-level wastes at SRS. DOE provided an opportuni~ for public comment through

June 12, 1995, NO comments were received.

The proposed low-level waste volume reduction initiative is included in this final EIS, and as announced

in the May 1995 Federa/ Register notice, it is subject to competitive procurement practices under

procedures described ill DOE’s NEPA implementing regulations (10 CFR 1021,216). A Request for

Proposals was sent to a selected group of 47 potential bidders on May 22, 1995 with a closing date of

July 20, 1995, Work under any contract awarded would begin no earlier than the start of fiscal year

1996.

In June 1995, DOE published a draft of the Environmental Assessment for the Off-Site Volume Reduction

of Low-Level Radioactive Wastefrom the Savannah River Site (DOEIEA- 1061) for proapproval review

by potentially affected states, The environmental assessment describes a proposed short-term temporary

method of volume reduction for low-level waste by a commercial facili~ in Oak Ridge, Tennessee. This

action would reduce the volume of low-level waste at SRS in an expedient and cost-effective manner

over the near temr (prior to the start of fiscal year of 1996). Because the impacts of the proposed action

would be very small and the proposed action would not limit the selection of alternatives under

consideration, this proposed volume reduction action qualifies as an interim action under the National

Environmental Policy Act (NEPA) regulations (40 CFR 1506, 1).

DOE prepared this EIS in accordance with the provisions of NEPA, Council on Environmental Quality

regulations (40 CFR 1500-1508), and DOE NEPA Implementing Procedures (1OCFR 1021). This EIS

identities the methods used in the analyses and the sources of information, In addition, it incorporates,

directly or by reference, information from other ongoing studies. The document is structured as follows:

Chapter 1 provides background information, sets forth the pu~ose and need for action, and describes

related actions evaluated in other NEPA analyses.

rc
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TC ] Chapter2describesthea*ternatives, identifies the preferred alternative, and provides a summary

comparison of the environmental impacts of each alternative.

TE I Chapter 3 describes the environment at SRS potentially affected by tbe alternatives addressed.

Chapter 4 provides a detailed assessment of tbe potential environmental impacts of the alternatives.
TE

It also assesses unavoidable adverse impacts and irreversible or irretrievable commitments of

resources, and cumulative impacts.

Chapter 5 identifies regulatory requirements and evaluates their applicability to the alternatives

considered.

Appendix A provides waste forecasts (i.e., estimates of the expected, minimum, and maximum

amounts of waste that could be managed over the 3O-year analysis period at SRS).

Appendix B describes existing and proposed facilities that would be needed to implement the

alternatives.

Appendix C describes the cost methodology and its appl ication in estimating costs for facilities and

processes to treat, store, and dispose of wastes.

Appendix D discusses elnerging or innovative waste management technologies that were considered

but rejected for use on SRS wastes. The technologies are in bench, pilot, or demonstration stages of

de~,elopment and are not likely to be available for implementation in the next decade, but might be

suitable for implementation at some time during the 30-year period addressed in this EIS.

Appendix E furnishes a compilation of supplemental technical data used to prepare this EIS.

Appendix F describes accident scenarios related to the facilities that could be used to manage waste

at SRS. It summarizes the potential consequences and risks to workers, the public, and the

environment from tbe alternatives discussed in Chapter 2.

Appendix G is a compilation of the appendixes included in the Federal Facility Agreement and

provides information on the commitments made by SRS to regulatory agencies to manage wastes and

spills.
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Appendix H compares DOE and Nuclear Regulatory Commission low-level waste requirements.

Appendix I contains copies of letters and hearing transcripts from the public comment period, and

DOE’s responses to those comments.

Appendix J is a copy of the Protected Species Survey prepared in April 1995 in support of the drafi

EIS and agency confirmation that endangered species will not be impacted, I

ix
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SUMMARY

S.1 Introduction

The U.S. Department of Energy’s (DOE’s) prima~ mission at the Savannah River Site (SRS) from the

1950s until the end of the Cold War was to produce and process nuclear materials to support defense

programs, Theendoftlle CoId Warhasled the United States toreduce thesize ofits nuclear arsenal,

Manyofthe more than 120facilities across tllecoulltW, including SRS, that DOEused to manufacture,

assemble, and maintain the former arsenal -- referred to as the nuclear weapons complex -- are no longer

needed forthese activities and could be used forotller purposes, "Many of these facilities can be

decontaminated alldco!]vefied tonewuses; others must bedecolnmissioned. Inaddition, tbe wastes

generated during tile Cold Warmust recleaned upinasafe andcost-effective manner. DOEmustalso

manage wastes that might be generated ill the future by ongoing operations, including new defense

facilities thatmight belocatedat SRS, Finally, SRSmust be brought intocompliance withthe

environmental requirements enacted during the last 25 years.

DOE prepared this envirol]mental impact statement (EIS) on alternative strategies for managing wastes

at SRS(Figure S-l). This EISevaluates tlle&ffects ofmanaging liquid bigh-level radioactive, low-level

radioactive, hazardous, mixed (radioactive and hazardous), andtrarrsurani cwaste satSRS. It describes

alternatives tllat DOEcould i]nplemellt tomanage these wastes [except alternatives formanaging liquid

high-level radioactive waste, which were addressed in the recently issued Final Supplemental

Environmenta[In?pact Staten?ent, Defense Waste Processing Facili~(DOEBIS-0082 S)]. Itdoes not

consider sanitaW wastes or foreign anddomestic spent nuclear fuel. Inaddition, this EIS describes

studies that were performed to define and evaluate the alternatives,

Tables S-1 and S-2 present summary comparisons of the characteristics and impacts of the alternatives

considered. Tlletables illclL!detlleno-action alterllative, which would betocontinue ongoing activities

and implement ot]ly activities that have already been evaluated under the National Environmental Policy

Act@EPA), andthree action alternatives. Theaction alternatives are based onstrategies to provide

limited (alternative A), moderate (alternative B), and extensive (alternative C) treatment configurations,

all of which would protect human health and the environment, meet applicable storage and disposal

requirements, andusereasoilable storage, treatmel~t, anddisposal tecl~nologies. This summary describes

the alternatives and the basis for DOE to ide]ltify the moderate treatment configuration alternative as its

preferred alternative.
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This EIS provides info~ation on the environmental impacts of the construction and operation of the

specific treatment, storage, and disposal facilities proposed in each management alternative, The EIS is

based on cument waste inventories; present and anticipated sources of new wastes; and existing and

anticipated waste management facilities. The evaluations in this EIS are intended to be consistent with

those in or expected to appear in the Waste Management Programmatic EIS (DOE/EIS-0200), the

Tritium Supply and Recycling Programmatic EIS (DOEiEIS.O 161), the Stockpile Stewardship and

Management Programmatic EIS (DOEfEIS-0236), the Programmatic Spent NucIear Fuel Management

and Idaho National Engineering Laboratory Environmental Restoration and Waste Management

Programs EIS (DOEIEIS-0203), the Proposed Nuclear Weapons NonproIl~eratian Policy Concerning

Foreign Research Reactor Spent Nuclear Fuel EIS (DOEIEIS-02 18), the Long-Term Storage and

Disposition of Weapons- Useable Fissile Materials Programmatic EIS (DOEiEIS-0229), the Urgent-

Relief Acceptance of Foreign Research Reactor Spent Nuclear Fuel Environmental Assessment

(DOEiEA-0912), the Interim Management of Nuclear Materials at SRS EIS (DOE/EIS-0220), the

F-Canyon Plutonium Solutions atSRSEIS(DOF,IEIS-0219), the Defense Waste Processing FaciliV

Supplemental EIS (DOE/EIS-0082S), the Operations of the HB-Line Facili~ and Frame Waste Recovery

Pracess for Production of Pu-238 Oxide (DOEIEA-0948)3 the Continued Operation of the Pantex Plant

and Associated Starage of Nuclear Weapon Components EIS (DOEIEIS-0225 ), and the SRS Proposed

Site Treatment Plan for mixed waste. DOE will use these evaluations to make decisions on waste

management, Because management alternatives would be implemented over the next decade, DOE may

issue more than one Record of Decision following completion of this EIS.

In preparing this EIS, DOE considered the comments it received from organizations and individuals

during the scoping process that extended from April 6 through May31, 1994. The scoping process and

plans for preparing this EIS were described in the Irnp[emerztation Plan Savannah River Site Waste

Management Environmental Impact Statement, which DOE issued in June 1994. DOE also considered

comments it received on the draft EIS issued in January 1995 during a public comment period that

extended from January 27, 1995, to March31, 1995.

In May 1995, DOE announced its intention to revise the moderate treatment alternative to include

supercompaction, size reduction (e.g., sorting, shredding, melting), and incineration at an offsite

commercial treatment facility (60 FR 26417, May 17, 1995). The proposed change from the drafi EIS

concerned the location of, but not the technology used in the treatment of about 40 percent of the

expected volume of low-level wastes at SRS. DOE provided an opportunity for public comment through

June 12, 1995. No comments were received,

TC
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In June 1995, DOE published a draft of the Envirorrrnental Assessment for the Off-Site VolumeReduction

of Low-Level Radioactive Wastefiom the Savannah River Site (DOE/EA- 1061) for preapprovil review

by potentially affected states. The environmental assessment describes a proposed short-term temporary

method of volume reduction for low-level waste by a commercial facility in Oak Ridge, Tennessee. This

action would reduce the volume of low-level waste at SRS in an expedient and cost-effective manner

over the near term (prior to the start of fiscal year of 1996). Because the impacts of the proposed action

would be very small and the proposed action would not limit the selection of alternatives under

consideration, this proposed volume reduction action qualifies as an interim action under NEPA

regulations (40 CFR 1506.1).

DOE has identified the moderate treatment configuration, alternative B, as its preferred alternative based

on the careful consideration of beneficial and adverse environmental impacts, regulatory commitments,

and other relevant factors. The moderate treatment configuration would provide a balanced mix of

technologies that includes extensive treatment of those waste types that have the greatest potential to

adversely affect humans or the environment because of their mobility or toxicity if left untreated (such as

wastes containing plutonium-23 8), or that would remain dangerously radioactive far into the future (such

as wastes containing transuranics), It would provide less extensive treatment of wastes that do not pose

great threats to humans or the environment, or that will not remain dangerously radioactive far into the

future (such as non-alpha low-level waste).

DOE bases its preference of alternative B on the following environmental impacts, regulatory

commitments, and other factors:

.

.

.

Mixed waste technology selections are compatible with the site treatment plan. when a waste in

the EIS 30-year forecast was also included in the site treatment plan 5-year forecast, alternative B

uses the same technology as that identified as the preferred treatment by the proposed site

treatment plan,

Mixed waste technology selections are consistent with DOE’s commitments under the Land

Disposal Restrictions Federal Facility Compliance Agreement with EPA,

Transuranic waste technology selections are compatible with what the final Waste Isolation Pilot

Plant waste acceptance criteria are expected to require, Treatment is provided only for those

transuranic wastes that do not conform to the shipping requirements (i.e., plutonium-238 and

higher activity plutonium.239). All other SRS transuranic wastes are expected to meet the Waste

Isolation Pilot Plant waste acceptance criteria after repackaging and characterizatiorr/certification.
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Hazardous wastes are treated onsite subject to availability of treatment capacity and compatibility

with technologies required to manage mixed waste.

Alternative B provides the best volume reduction for low-activity waste (7S percent reduction in

alternative B compared to 22 percent for alternative A and 70 percent for alternative C), conserves

space in low-activity waste vaults, reduces the total number of low-activity waste vaults, and thus

avoids expenditures of land and money.

Alternative B also results in the fewest number of additional transuranic and alpha waste pads,

shallow land disposal trenches, and RCRA-permitted vaults.

Alternative B results in the least construction-related air emissions.

Alternative B employs less thermal treatment (technologies generally resulting in higher air

emissions) than alternative C, resulting in smaller radiological air impacts than would occur in

alternative C (e.g., fewer involved worker latent cancer fatalities and lower maximally exposed

offsite individual fatal cancer probability).

In summary, DOE believes that alternative B provides the prefemed configuration of treatment, storage,

and disposal facilities for SRS. It maintains technology selection flexibilities that are not shared by

alternatives based on strategies to provide limited (alternative A) or extensive (alternative C) treatment

configurations,

Different wastes and volumes are proposed for treatment in the Consolidated Incineration Facility under

alternatives A, B, and C. Under the no-action alternative, the Consolidated Incineration Facility would

not operate and the wastes that could have been treated in it would be stored, sent offsite for treatment, or

compacted and then disposed of in vaults. In the limited-treatment configuration (alternative A), the

Consolidated Incineration Facility would bum certain mixed wastes (including mixed waste identified in

the site treatment plan) and hazardous wastes for which incineration is the best demonstrated available or

EPA-specified technology. In the moderate-treatment configuration (alternative B) the Consolidated

Incineration Facility would bum some low-level radioactive wastes in addition to the mixed and

hazardous wastes proposed in alternative A. In the extensive-treatment configuration (alternative C), the

Consolidated Incineration Facility would bum the same wastes proposed in alternative B and a portion of

the alpha waste, but only for approximately 10 years. After that period, two vitrification facilities would

treat those wastes, and the Consolidated Incineration Facility would no longer operate.
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This EIS was prepared in accordance with the National Environmental Policy Act of 1969, which

requires Federal agencies to prepare a detailed statement on the environmental impacts of the proposed

action and alternatives to the proposed action for “major Federal actions significantly affecting the

quality of thehuman environment.” DOE's policy istofollow theletier andspirit of NEPAandto

comply fully with the Council on Environmental Qual ity’s Regulations for Implementing the Procedural

Provisions of the National Environmental Policy Act (40 CFR 1500- 1508) (DOE regulations at 10 CFR

1021, National Environmental Policy Act Implementing Procedures).

S.2 Background

‘E\ DOE’sprimaryrnissionat SRSfromthe l95Os"ntiltheendoftheColdWarwastoproducemdprocess

nuclear materials to support defense programs in the United States. These activities resulted in the

generation of the five types of waste discussed in this EIS. SRS’Spresent mission focuses on waste

management, environmental restoration, and decontamination and decommissioning of facilities that are

no longer needed to produce and process nuclear materials.

DOE is responding to several needs and issues in proposing a waste management strategy for SRS and

preparing this EIS. In addition to the examination of alternative strategies for waste management at SRS,

this EIS presents the results of other analyses of waste management.

The Federal Facility Compliance Act of 1992, an amendment to the Resource Conservation and

Recovery Act (RCRA) (Public Law 102-386, October 6, 1992), requires DOE to prepare a site treatment

plan for SRS that sets forth options for treating mixed wastes currently in storage or that will be

generated over the next 5 years. This EIS analyzes the environmental impacts of the facilities that could

TE be used to treat mixed wastes according to the options presented in SRS’S plan; the DOE Waste

Management Pro~amrnatic EIS alsn examines the possible impacts of treating mixed wastes at SRS and

elsewhere. The alternatives evaluated here and others are consistent with the options presented in the

site treatment plan. However, the plan is limited to options for treating mixed wastes currently in storage

or generated during the next 5 years, This EIS evaluates alternatives for managing mixed and other types

TE
of wastes using existing and new facilities that would be available during the next 10 years. This EIS

also establishes a baseline for assessing options for waste management for the period beyond that of the

site treatment plan, For example, this EIS examines options for storing, treating, and disposing of low-

‘E I level radioactive andhazardo"swastesthatare"otmixedwastealdwhich,therefore,menotaddressed

in the site treatment plan,
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On October 22, 1993, DOE stated that it would prepare this EIS on waste management strategies for SRS I

and identified some of the elements that would be evaluated, DOE committed to evaluate in this EIS TE

both the facilities that might be used to treat mixed wastes, as required by the Federal Facility

Compliance Act of 1992, and the operation of the Consolidated Incineration Facility. (DOE prepared an

environmental assessment [DOE/EA-0400] and issued a Finding of No Significant Impact [Federal

Register, December 24, 1992] on the Consolidated Incineration Facility, which is currently under

construction.) The propnsed treatments of mixed waste would be taken into account in formulating the

alternatives for this EIS. DOE stated that it would evaluate the Consolidated Incineration Facility and

other alternatives (e.g., compacting) for reducing the volume of low-level waste. The cost analysis of

potential alternatives would be based on life-cycle costs (i.e., construction, operatinn, and

decommissioning) of facilities so that the costs of the Consolidated Incineration Facility would be

calculated on a consistent basis for comparison to the facilities for which detailed facility designs have

nnt been developed. The incinerator’s construction would continue on schedule, but trial bums would be

deferred until this EIS is completed and DOE decides on hnw or whether to use the Consolidated

Incineration Facility.

This EIS is intended to meet DOE’s commitments to the public to re-examine the environmental impacts

of operating the Consolidated Incineration Facility; it also provides a basis for future DOE decisions on

operation of that facility.

This EIS incorporates the preferred options proposed in the SW Proposed Sire Treatment Plan for mixed

wastes and evaluates the environmental impacts that may result from management activities for liquid

high-level radioactive, low-level radioactive, hazardous, mixed, and transuranic wastes at SRS over the

next 30 years. This EIS includes an assessment nf the cumulative impacts of waste management and

other past, ongoing, and reasonably foreseeable activities at SRS in Section 4,15.

S.3 Purpose and Need for Agency Action

Many of the more than 120 facilities across the country that DOE used to manufacture, assemble, and

maintain its nuclear arsenal – referred to as the nuclear weapons complex – are no longer needed for

these activities and could be used for other purpnses. In addition, the wastes generated during the Cold

War must be cleaned up in a safe and cnst-effective manner. Furthermore, SRS facilities must be

brought into compliance with the many environmental requirements enacted since 1970.

In nrder to convert a number of facilities to other uses and clean-up the Cold War’s legacy at SRS, DOE

needs to develop a strategy for managing existing and future wastes. The purpose of the alternatives
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evaluated in this EIS is to ensure the protection of human health and the environment, and to achieve and

maintain regulatory compliance in a cost-effective manner. This EIS evaluates the potential

environmental impacts of alternative strategies for minimizing, treating, storing, and disposing of

radioactive and hazardous wastes at SRS.

To evaluate strategies for managing wastes, DOE must predict the amount of waste it will manage at

SRS from operations, decontamination and decommissioning, and environmental restoration. Although

the defense mission at SRS has been reduced, continuing and new operations will generate some wastes.

In some cases, the amounts of wastes that will be generated can only be estimated approximately because

final decisions about some operations have not been made. For example, processing high-level waste

intn borosilicate glass, as described in the Final Supplemental Environmental Impact Statement, Defense

Wasre Processing Facili~, and tbe interim management of nuclear materials would generate secondary

wastes. Estimates of these wastes have been included in the waste forecasts.

It is also dificcdt to predict the amounts of wastes requiring management because DOE does nnt know

the extent of decontamination and decommissioning or environmental restoration that will take place at

SRS. At present, DOE cannot identify all of the facilities that will become SUWIUSnr predict when a

particular facility will no longer be needed to maintain the nuclear arsenal. Thus, DOE does not have a
TE complete schedule of the facilities it will eventually decontaminate and decommission. In addition, DOE

cannot identify at this time all of the contaminated areas at SRS that will require restoration. As a result

of these uncertainties about the amounts of wastes that will be generated, DOE has estimated a range of

waste quantities it could generate at SRS during the restoration of contaminated areas and the

decontamination and decommissioning of surplus facilities, The maximum and minimum forecasts of

TE the wastes generated by restoration and decontamination and decommissioning were used in the analyses

presented in this EIS.

In addition to wastes that have been or will be generated at SRS, SRS may receive and manage wastes

‘E I fromotherDOE facilities. Estimatingtheamounts nfwastestnbereceivedfromotierfacilitiesiseven

more difficult than predicting the amounts of wastes that will be generated at SRS. The mnounts of

offsite waste sent to SRS will depend on activities at other DOE facilities involving ongoing operations,

waste management, environmental restoration, and decommissioning. These activities in turn depend on

NEPA reviews DOE is conducting on: (1) the future needs of the nuclear weapnns complex (2) the

possible consolidation of nuclear materials and wastes at certain facilities; and (3) the Iocatinns nf

treatment, storage, and disposal facilities in the DOE complex. For purposes of this EIS, DOE has

assumed that the wastes SRS will receive from other sites will fall somewhere between the arnnunts it

now receives (included in the expected forecast) and a maximum estimate which includes all wastes that
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have been identified to date as possible candidates for treatment, storage, or disposal at SRS (included in

the maximum forecast).

S.4 Proposed Action

DOE needs to develop a strategy to manage radioactive and hazardous wastes at SRS now and in the

future. DOE proposes to select and implement a waste management strategy for SRS that protects

human health, complies with environmental regulations, minimizes waste generation, utilizes effective

and commercially available technologies for near-term management needs, and is cost effective. There

are numerous technologies available to treat wastes like those generated and stored at SRS. DOE

conducted a thorough evaluation to determine the best available technologies for specific SRS wastes.

The abilities of emerging technologies to decontaminate, reduce the volume of, or stabilize SRS wastes

were evaluated against three general criteria: their ability to treat SRS wastes and meet regulatory

requirements; their safety and environmental risks; and their cost compared to competitive technologies,

The technology evaluation process is illustrated in Figure S-2, Figure S-2 is a general representation of

the process by which specific technologies may be selected over time as new technologies become

available or as waste management issues become apparent. It is not intended to illustrate the structure of

this EIS (references in the figure to this EIS are intended to show where this document serves as a useful

planning baseline). Candidate technologies selected for evaluation include waste minimization,

compaction, incineration, vitrification, macroencapsulation, and containment. Facilities that use these

technologies and were selected as part of one or more of the action alternatives include:

. Consolidated Incineration Facility

. Transrrranic waste characterizatiorr/certification facility

. Containment building for the treatment of hazardous and mixed wastes

● Alpha and non-alpha vitrification facilities

. Offsite supercompactor

. Soil sort facility

Other management facilities and treatments evaluated in the alternatives are listed in Table S-1. The

strategy DOE selects must address minimization, treatment, storage, and disposal of low-level
TE

radioactive, hazardous, mixed, and transuranic wastes at SRS. This EIS evaluates the environmental

impacts of three potential action alternatives, in addition to the no-action alternative required by NEPA.
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S.5 Alternatives

In this EIS, the no-action alternative is defined as the continuation of current management practices and

includes building additional facilities to store newly generated waste, as has been done in the past. The

no-action alternative is presented first because its implementation would continue current practices for

treatment and storage of liquid high-level radioactive (including operation of the Defense Waste

Processing Facility), mixed, and transuranic waste; disposal of low-level radioactive waste; and offsite

treatment and disposal of hazardous waste.

The no-action alternative would not meet the need for DOE action. It would leave transuranic and mixed

wastes untreated, in storage, and in forms not suitable for disposal. It could also cause DOE to Im
violate some regulatory requirements and agreements. The no-action alternative provides a baseline

against which the environmental impacts of the action alternatives can be compared. Because it is a

baseline and represents a continuation of cument practices, its impacts were evaluated using the expected ‘E

30-year waste forecast,

Under the no-action alternative, additional storage and disposal facilities would be constructed (shown in

Table S-1) and some treatment facilities currently under construction and planned facilities already

evaluated under NEPA would be completed and, with the exception of the Consolidated Incineration

Facility, operated, Planned facilities that would operate under the no-action alternative as well as in the

three action alternatives include:

. E-Area vaults for the disposal of low-level wastes

o Hazardous Waste/Mixed Waste Disposal Vaults

. M-Area Vendor Treatment Facility

. Long-Lived Waste Storage Building

. Replacement High-Level Waste Evaporator

. New Waste Transfer Facility

DOE would continue to implement pollution prevention and waste minimization activities, and would

continue to prepare high-level wastes for vitrification in the Defense Waste Processing Facility, as

described in the recent]y issued Final Supplentental Environmental Impact Statement, Deferzse Waste

Processing Faci/i~. DOE would continue to compact low-level waste where appropriate, and dispose of

TE

it by shallow land disposal or in vaults, depending on waste characteristics; DOE would store long-lived

wastes in a long-lived-waste storage building. Hazardous wastes would continue to be recycled for TC

onsite use or sent offsite for treatment and disposal. Storage of mixed wastes would continue in storage
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buildings and tanks onsite; DOE would vitrify limited quantities of mixed waste onsite and would store

TC the treatment residues pending disposal in vaults; DOE would begin to ship radioactive polychlorinated

biphenyls (PCBS) offsite for processing and return the residues to SRS for shallow land disposal.

Transuranic and alpha wastes would continue to be stored on transtlranic waste storage pads, the existing

Experimental Transuranic Waste Assay Facility/Waste Certification Facility would assay and X-ray

drums of transuranic and alpha waste to verify packaging and content, and newly-generated alpha waste

would be disposed of in vaults. SRS would continue to receive low-level waste from the Naval Reactors

Program.

This EIS evaluates three action alternatives that would meet DOE’s need to manage wastes in a safe and

cost-effective manner. Five criteria were employed to identify the most desirable technologies: process

parameters (including degree of volume reductinn, secondary waste generated, and the efficiency of

process decontamination and decomlnissioning); engineering parameters (including process maturity,

availability, and ease of maintenance); environment, health, and safety factors (public and occupational

risks, environmental risks, and transportation requirements); public acceptance (including regulatory

permitting and schedule considerations); and cost, Although the five criteria were applied in all three

alternatives, the value of each parameter was weighted differently among the alternatives.

Alternatives A and C have one or more parameters skewed toward one extreme or another, while

‘c I alternative B,thepreferredalternative,attemptstobalancetheparameters, Tbefollowingparagraphs

briefly summarize these alternatives:

TE “ Limited Treatment Configuration (Alternative A). This alternative consists of sitiog,

constructing, and operating facilities (shown in Table S-1) and implementing management

techniques that wotild minimize impacts from treatment processes while complying with existing

regulations. For each of the wastes, the treatment provided would be the minimum needed to

meet applicable standards and allow prompt storage and disposal, This would minimize both

worker exposure froln handling and processing wastes, and public exposure to effluents or

elnissions generated by treatment processes. The Iimited treatment processes under this

alternative would produce a safe waste form, but not one that bad undergone the most vigorous

treatment available, so the volumes of wastes would be greater and the potential for impacts in the

future from storage and disposal would be more likely than under the other action alternatives.

Under this alternative, low-level waste would only be treated by existing compactors at SRS, as

appropriate, before storage in buildings or on storage pads or before disposal by shallow land

TE I disposal or in vaults. Hazardous wastes would be recycled, sent offsite for treatment and disposal,

or together with appropriate mixed wastes, treated in the Consolidated Incineration Facility with
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the resulting stabilized ash and blowdown residues disposed of in RCRA-permitted disposal

facilities or shallow land disposal. Other mixed wastes would be treated to pemrit reuse, or sent

offsite for treatment and the residue returned to SRS for disposal. Trmsuranic waste meeting

waste acceptance criteria for the Waste Isolation Pilot Plant would be repackaged and stored on

storage pads pending shipment to that site for disposal, and alpha wastes would be disposed of in

onsite vaults,

. Moderate Treatment Configuration (Alternative B). The preferred alternative consists of TC
siting, constructing, and operating facilities (shown in Table S-1) and implementing management

techniques that would provide a mix of cost-effective waste management aud treatment

technologies selected to balance short- and long-term inzpacts.

Under this alternative, the volume of compatible low-level wastes would be reduced by onsite

compactors and sent offsite for supercompaction, size reduction (e.g., sorting, shredding,

melting), and incineration as part of the low-level waste offsite volume reduction initiative. The

proposed bffsite volume reduction initiative in this alternative was announced and public TC

comments were solicited in the Federal Register nn May 17, 1995 (60 FR 264 17); it represents a

change from the drafi to the final EIS. Other low-level wastes would be disposed of without

treatment, treated offsite for recycling or later disposal at SRS, or burned in the Consolidated

Incineration Facility together with mixed and hazardnus wastes. The resulting treatment residues

would be disposed of in vaults or by shallow land disposal. Mixed soil and sludge wastes would

be treated in a non-alpha vitrification facility (after 2006); other mixed wastes would be processed

onsite nr offsite for recycling or disposal. Hazardous wastes would generally be treated and

disposed of offsite, or treated onsite for reuse nr disposal. Transurauic wastes would be stored

until 2008, when a transuranic waste characterization/certification facility and an alpha

vitrification facility became available, these facilities would produce transuranic waste forms

acceptable for transfer to the Waste Isolitinn Pilot Plant, and alpha waste fomrs acceptable for

dispnsal in nnsite disposal facilities,

The moderate treatment configuration would provide extensive treatment for those wastes that

have the greatest potential to adversely affect humans or the environment and limited treatment

for those wastes for which more extensive treatment would not appreciably decrease the

associated impacts. This alternative draws on both the mnre extensive treatments proposed under

alternative C and the limited treatments proposed under alternative A. For example, under

alternative A, all transuranic wastes wnuld be repackaged in accordance with the acceptance

criteria for the Waste Isolation Pilot Plant while under alternative C all trausuranic wastes would

TC
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TC

be vitrified. Under alternative B, DCJEproposes that only phrtonium-238 and the high-activity

portions of the plutonium-239 transuranic wastes be vitrified and the remainder of tbe plutonium-

239 wastes be repackaged.

. Extensive Treatment Configuration (Alternative C). This alternative consists of siting,

constructing, and operating facilities (shown in Table S-1) and implementing management

techniques that would minimize environmental impacts from storage and disposal by exteusive

treatment of wastes to reduce their volume and toxicity and to create stable, migration-resistant

waste forms. This alternative would, however, be more likely than other alternatives to increase

short-term impacts because more treatment facilities would be built and there would be more

exposure to radiological emissions from more intensive treatment and increased handling.

Under this alternative, DOE would incinerate low-activity and tritiated low-level waste in the

Consolidated Incineration Facility until 2006, when a non-alpha vitrification facility would begin

operating. DOE would store or compact onsite, other low-level waste, or treat it offsite for

recycling or later disposal at SRS. DOE would burn mixed waste in the Consolidated Incineration

Facility, as appropriate, until a non-alpha vitrification facility became a~,ailable, or otherwise treat

it onsite (offsite for PCBS and lead) to allow reuse or disposal. Hazardous wastes wou[d also be

burned in the Consolidated Incineration Facility until a non-alpha vitrification facility became

available, or otherwise treated onsite (offsite for PCBS) for reuse or disposal. Transuranic wastes

would be characterized and repackaged according to their alpha radioactivity, converted into glass

in an alpha vitrification facility, and stored pending disposal at the Waste Isolation Pilot Plant,

DOE would burn alpha waste in the Consolidated Incineration Facility until 2006; after 2006,

DOE would vitrify it, and dispose of it by shallow land disposal or in low-level waste or RCRA-

permitted vaults.

DOE evaluated a wide variety of operational scenarios for the Consolidated Incineration Facility, from

no operation to treatment of hazardous, mixed, low-level radioactive, and alpha wastes. DOE believes

that the Consolidated Incineration Facility could play a vital role in an integrated waste management

TC configuration for SRS. DOE also evaluated alternative configurations for reducing the volume of low-

Ievel waste. Application of compaction varies from operating the existing SRS compactors to sending

low-level waste to a supercompactor at another location. DOE believes that both compaction and

incineration are viable components of an integrated waste management configuration.

Three forecasts of waste volumes were developed for each alternative based on the expected, minimum,

and maximum amounts of wastes SRS might need to manage. Because the no-action alternative does not
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satisfy the need for action, DOE evaluated the no-action alternative only with the expected wask

forecast. The intent of them inimum and maximum forecasts was to identify how waste management

activities might change with changes in the amounts of waste, and to identify the differing impacts of the

waste management activities, Under all alternatives, liquid high-level wastes would be managed as

described in the no-action alternative, although the volumes to be managed would vary between the three

waste forecasts.

TE

S.6 Affected Environment

SRS encompasses approximately 800 square kilometers (300 square miles) within the Atlantic Coastal

Plain and includes portions of Aiken, Allendale, and Barnwell Counties in South Carolina. Four

population centers — Augusta, Georgia; and Aiken, Bamwell, and North Augusta, South Carolina — are

within 40 kilometers (25 miles) of SRS, Three small South Carolina towns — Jackson, New Ellenton,

and Snelling — are immediately adjacent to the SRS bomrda~ on the northwest, north, and east,

respectively (Figure S-1). Approximately 69 percent of the SRS land is upland forest, approximately

22 percent is water and wetlands, and about 9 percent is developed. Land within E-Area (the proposed

location of most of the waste management facilities; see Figure S-3) is classified as developed land.

Table S-2 presents the acreages required for the additional facilities proposed for the alternatives.

S.7 Environmental Consequences

This section summarizes the potential environmental impacts of waste management activities, including

the construction and operation of new facilities. Tkis EIS examines impacts to natural resources such as

air, water, and plants and animals, and to human resources, such as the health of workers and the public,

and the social and economic structure of nearby communities. For many parameters, existing

environmental conditions are not expected to change. Im

The evaluation of the environmental impacts of the alternatives considered in this EIS, which bound both

the full range of reasonable waste management strategies and the quantities of waste that might be ] TE

managed at SRS, indicates that many impacts would be very small. Furthermore, the differences in

impacts among management alternatives are small for the same waste forecast. The major determinant

of potential impacts is the amount of waste SRS would be called on to manage. In other words,

differences in waste forecasts are more significant than differences in management strategies with regard

to potential environmental impacts. The amount of waste SRS will manage depends largely on the extent ] TE

of environmental restoration and facility decontamination and decommissioning undertaken at SRS in
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Figure S-3. SRS areas and facilities,
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the future, The receipt of wastes from other facilities and ongoing operations at SRS make much smaller

contributions to waste volume.

In eight resource categories -- socioeconomic, groundwater, surface water, air, traffic, transportation,

occupational health, and public health -- there would be very small impacts, Cleared and uncleared land

would be disturbed to build new facilities, wl~ichwould impact ecological resources, would limit future I ‘rE

land-use options, and might iinpact geologic (soils) and cultural resources. Additional conclusions from

the analyses are summarized below and in Table S-2:

o Impacts and benefits of alternative ways to reduce the volume of low-level waste were evaluated,

Under alternative A, low-level wastes would be compacted, resulting in a 22-percent reduction in

the disposal volume. The size reduction (e.g., sorting, shredding and melting), supercompaction,

and incineration proposed in alternative B would reduce the volume by 75 percent although with

an increased (but still small) impact on the health risks to remote populations. Soil sorting and

vitrification proposed in alternative C would reduce the volume of low-level waste by 70 percent,

● Construction and operation of facilities would be required for each alternative. In general, waste

treatment by facilities proposed in the alternative involving extensive treatment (alternative C)

would produce higher operational impacts than those in the alternative involving limited treatment

(alternative A) because more handling and processing of wastes generaily produces more

emissions and greater worker exposure.

. Conversely, the limited-treatment alternative (alternative A) would require more disposal capacity

and disposal facilities with more sophisticated methods of containment (i.e., more vaults and less

shallow land disposal), because alternative A would not reduce or immobilize wastes to the

degree that alternative C (extensive treatment configuration) would,

. The moderate-treatment alternative (alternative B) uses options from alternative A and

alternative C, depending on the type of waste and its characteristics and physical properties, to

TC

balance the trade-offs between extensive treatment (the basis of alternative C) and extensive

disposal (the basis of alternative A), Variations in the implementation of alternative B would
TE

result in impacts that would fall somewhere between those from the less stable waste fores

produced in alternative A and those from the greater operational emissions produced in TE

alternative C. Impacts would be very small for each of the alternatives. TC
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TC

. The no-action alternative would require more storage facilities at the end of the 30-year period of

analysis than any other alternative. Under the no-action alternative, mixed and transuranic wastes

would not have been treated or disposed of during the 30-year period considered in this EIS,

which would increase the probability of potential environmental impacts, including accidents and

worker radiological exposure, above those of the other alternatives. The impacts would be

deferred under the no-action alternative, not avoided. In addition, some impacts would be

incurred during the 3O-year storage period as a result of normal operations.

. Although this ElS does not establish the amount of waste that SRS would be required to manage

in the future, it evaluates waste management requirements based on minimum, expected, and

maximum forecasts. Managing the maximum amount of waste in any of the alternatives, would

require clearing approximately 1,000 acres. It would be difficult to clear this much land in a

heterogeneous landscape, such as occurs at SRS, without measurably affecting the ecological

resources of the area. The loss of this much natural habitat would result in the loss of large

numbers of individual animals. Although there are 733 square kilometers (181 ,000 acres) of

forested land on SRS, committing 1,000 acres to waste management under the maximum waste

forecast would more severely restrict future land-use options than managing the minimum or

expected waste forecasts, which would require less land.

o Under the various alternatives and wastes forecasts, tritium released to the Savannah River from

groundwater beneath E-Area seeping into Upper Three Runs would reach its highest

concentration in 70 to 237 years. However, the concentration would be very small and would

remain well within drinking water standards under each alternative.

. Groundwater impacts from shallow land and vault disposal would be very small. Exceedances of

health-based standards that were identified in the draft EIS would not occur for two reasons,

First, after the draft EIS was issued, DOE reevaluated the isotopic inventory of wastes and

determined that curium-247 and -248 are not present at detectable concentrations in the wastes,

Therefore, these radionuclides were removed from the waste inventories considered in the EIS

groundwater analysis, Second, the draft EIS groundwater analysis did not account for the reduced

mobility of the stabilized waste forms, such as ashcrete and glass, that might be placed in slit

trenches under alternative A, B, or C, The analysis in this final EIS instead assumes that the

performance of stabilized waste forms would conform with the performance objectives of DOE

Order 5820.2A,
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0 Airborne emissions of nonradiological constituents would not increase appreciably over current

emissions and would remain within applicable state and Federal standards for each alternative.

Radiological emissions and the resulting doses to the public and workers would remain within

EPA standards. Over the 30-year evaluation period, these emissions would increase the risk of a

fatal cancer to the maximally exposed member of the public by less than 2 in 100 million for the

no-action alternative to about 6 in 100,000 under alternative C – maximum forecast,

. Under each alternative, additional commuter traffic and truck shipments on SRS and nearby roads

would not exceed the capacity of these roads,

. Risk to workers at SRS and the public from exposure to toxic chemicals resulting from accidents

would be very small and similar for each alternative. All workers follow stringent Occupational

Safety and Health Act requirements when handling toxic chemicals. Facilities where toxic TC

chemicals are handled are some distance from the SRS boundaries, so the risk of exposure to the

public is minimal.

. Projected facility costs and manpower requirements differ between the draft and final EIS. This is

due to the following factors: a refinement of the parameters that determine operating manpower,

building, and equiplrrent costs; a correction to the scope of no-action alternative costs to make

them consistent with the other alternative – waste forecast estimates; and new initiatives in

alternative B that lowered facility costs for this alternative. In addition, the costing methodology

bases construction manpower requirements on building and equipment costs; therefore, both TC

operating and construction employment differ between draft and final EIS. This, in turn, affects

projections of socioeconomic and traffic impacts. The cost analysis was changed to be consistent

with the Baseline Environmental Management Report developed by DOE to ensure consistent

repotiing or estimating future facility construction and operation costs. Tlris report is used to

establish future budgeta~ requirements for the DOE cnmplex.

. Costs forimplementing eachaltemative wereestimated forcomparison puWoses, Because

detailed designs have not been developed for all facilities, these are only preliminary estimates of ‘TC

the likely costs. However, since they were developed forallalternatives from aconsistent setof

assumptions, they provide areasonable basis for comparisons. Asshown in Table S-3, intemsof

life-cycle costs, the implementation of the moderate treatment alternative for the minimum and

expected waste forecasts would be equal to ilrrplementation of the limited treatment alternative

andmore costly than theextensive treat!nent alternative. Implementation of the limited treatment

alternative for the maximum waste forecast would be somewhat more costly than implementation
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TC
of the moderate treatment alternative, which in turn would cost more than the extensive treatment

alternative.

Table S-2 summarizes and compares the potential environmental impacts of the four waste management

‘E\ alternatives; these impacts wouldresultfrom Iandclearingandtheconstnrctionandoperation ofnew

facilities. Thetable focuses ontheexpected waste forecasq butitalsopresents tieminimummd

m=imumwaste forecasts when this isimpofiant to fully appreciate the impacts. Ingeneral, the impacts

TE vary in proportion to the amount of waste that DOE would handle, but even in the maximum waste

forecast, they are very small.

Table S-3 presents the storage, treatment, disposal, and cost requirements for the four management

alternatives (no-action, limited treatment configuration, moderate treatment configuration, and extensive

treatment configuration) and the three waste forecasts (minimum, expected, and maximum).
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Table S-1. Summary of new waste management facilities proposed for each alternative arrd waste forecast.
AltemmiveA AlternativeB AlternativeC

Facitifyor Ireatfnmt No action Minimum Expected Maximum Mt.imum Expected Maximum Mtnimum Expected Maximum
storage

Long-livedlow-levelwaste 24 7 24 34 7 24
stom~eb.ildincs

34 7 24 34

I
Mixedwastestoragebuildings 291 45 79 757 39 79 652
Transurmicand alphawaste 19

39
3

19
12

652
1,168 2 10 1,168

storagepads
2 11 1,166

I organic wastetanksin S.Area 4
org~ic Wrotefanksin E.~ea 26

‘TC I AqueouswasteIanksin E-k.. 43

Treatment
ConsolidatedIncinerationFacility Mw’, Hwb; MW,HW, MW, HW, MW,LLWd, Mw, tvfW,LLW, MW, LLW, MW,LLW, Mw, LLW,

modifyfor mod~fyfor WW3’FCeffluent HW;modi~ LLW,HW Hw, HW,alpha HW,alpha HW,alpha
soilsand soils and modxfyfor soils forsoils and WWTF
sludge

until until
sludge

until
and sludge sludze efn”c”t vilification is vitrification vitiiflcation

available

I Containmentbuilding
is available is available

MW Mw Mw,m.di~ at MW MW MW; MW,Hw,
Wm

MW,M, Mw,W,
modifyat includeswet includeswet includeswet
WWTF oxide and oxide and oxideand

R&Re R&R R&R
Soil sorl facility MW MW MW LLW LLW LLW NAf NA NA
Trans.ranic wzte Yes Yes Yes Yes Yes
chzackrizatiotice fiiftcation

Y,s Yes Y,s Yes

flcility
Smallquantityoffsitetreamc”t of MW,KBs Mw, PCBS Mw, PCBS Mw, PCBS MW, Mw, PCBS PCBS
mixedwasteand PCBS

PCBS PCBS
PCBS

Offsilesmclti”gof Iow-ar,tivify NA NA NA Yes Yes Yes Ye, Yes Ycs
equipmentwaste

TC I OffsileYolumered.ctio” of low. NA NA NA Yes Yes
acfivilywaste

Yes NA NA NA

Non-alphawa.ifevitriticatio” NA NA NA NA MW MW MW,LLW, MW,LLW, MW,LLW.
Sfw Hw Bw

Alphawastevilification NA NA NA Yes Yes Yes Yes Yes Yes
-. . . . . . .
“,,p.,.,

Sha310wImd disposalfre”ches 29 25 73 644
bw-aclivily wmfeVWIS

37 58
10 9

371 45
12

123 S76
31 1 I

TC
x ? ‘1 .

TC I

Infenncdiak-levelwzte va.lfs 5 2 5
.

31
.

2 5 9 1 2
RCRA.pnniucd disposal 1 21 61

3
347 20 21 96 10 40 Ill

facilities
,!

a MW= mixedwasfe. c. m =W~tewater tiabne”t facili~.
~_ ~

e. WR = mast and retort.
b. SfW= bmdous w-. d. LLW= low-levelwaste. f NA = the faciliWis not pm of the alternative. GE

:G



Table S-2. Summary comparison of environmental impacts of each alternative.

Limited tieatment Moderate treatment Extensive treatment 28
Area of impact No-action alternative configuration (alternative A) configuration (alternative B) contignration (alternative C) ~ ~

Public Health
%=~

.
Expected waste forecasti z

Offsitemra; fatal cancer 4.1X1O-1OC 5.8x1O-9 1.7xlo-8 9.ox1o-8

probability

Offsite Population; fatal

cancersd (1993 baseliie: 0.11)

Maximum waste forecasti
Offsite MEIa; fatal cancer
probability

Offsite populatio~ fatal

cancersd (1993 baseline: 0.11)

Involved worke~ fatal cancer
probability

Involved workeL fatal cancersd
(1993 baseline: 3.3)

3.5x1 o-6

Not applicable

Not applicable

2.8x10-4 7.5X1O-4 0.0050

4.ox1o-8 1.7X1O-7 2.ox1o-6

0.0017 0.007 0.11

I 1
Occupational Health

1.OX1O-5 1.3X1O-5

0.021 0.028

1,5X1O-5

0.032

Accidents (highest risk for each rec

LCFe Ff Rg

Uninvolved worker at 100 0.052 0.02 0.001
meters (328 feet)

Uninvolved worker at 640 9.2x10~ 0.02 1.8xI0-5
meters (2, 100 feet)

MEI 1.7X1O-5 0.02 3.3X1O-7

Offsite population fatal cancers 0.84 0.02 0.017

All values are same as
no action

or)

All values are same as
no action

1.6x10-5

0,034

All values are same as
no action



Table S-2. (continued).

Limitedtre~ent Moderatetceatment Extensive treatment
Area of impact No-action alternative contigoration (alternative A) configuration (alternative B) configuration (alternative C) I

Constm ction

Increase of criteria pollutants

over baseline (in micrograms
per cubic meter); baseline:
[170.63 (standard = 40,000)]
largest increase would be
carbon monoxide (1-hour
standard) reported here

Operations
Offsite MEI dose (millirem per
yea) (see Public Health for
health effects)

T
E

Population dose (3rerson-rem
per year)

Largest increase (in micrograms
per cubic meter) would be
carbon monoxide (1-hour
standard)

co Srmc mln ti
Potential erosinn impacts to
SRS streams

~
Contanrirmnt concentmtions in
Savannnb River (hitirun peaks
in 70 to 237 years)

1,919

1.2x 10-4

2.9xI0-4

24

Very smafl erosion impacts

Very small; substantially beIow
tiig water standards

Air Resources

769

0.01I

0.56

Same as no action

[rface Water Resources

Smne as no action

Smne as no action

673

0.032

1.5

31

Same as no action

Snme as no action

737

0.18

10

Same as no action

Same as no action

Smne as no action



Table S-2. (continued).
~u

Linrited treabnent Moderate treatment Extensive tieabnent ~- g
kea of inrpact No-action alternative configuration (alternative A) configuration (alternative B) configuration (alternative C) Ga

SD

Minimum waste forecast

Expected waste forecast

Groundwater Resources E

Not applicable Pu-239i; 0.24 milltiem
z

Pu-239i; 0.23 pu-239i; 0.15
per year

pu-239i; 0.33 Same as no action Same as no action w-239i; 0.21

Maximum waste forecast Not applicable pu-239i; 0.79 pu-239i; 0.43 Pu-239i; 0.25

;eline: 1995 SRS employment of 20,000)

Expected waste forecast:

Construction
Peak number of jobs

Net change in regional
construction employment

Impact

ODeratiOns

Peak number of jobs

Mode of filling jobs

Impact

Maximum waste forecask

Construction
Peak number of jobs

Net change in regional
construction employment

~
Peak number of jobs

Mode of filling jobs

tnlpact

SnciOecOnnmics

50

No net change

No impact

2,450

Reassignment of existing
workers

No impact

Not applicable

80

Same as no action

Same as no action

2,560

Same as no action

Same as no action

260

No net change

No impact

11,200

3,300 new jobs

Small impact

170

Same as no action

Same as no action

2,550

Same as no action

Same as no action

310

No net change

No impact

10,010

2,110 new jobs

Small impact

160

Sume as no action

Same as no action

1,940

Same as no action

Same as no action

350

No net change

No impact

10,060

2,160 new jobs

Small impact



Table S-2. (continued).

Limited treatment Moderate treatment
Area of impact

Extensive treatment
No-action alternative configuration (alternative A) configuration (alternative B) configumtion (alternative C)

Land Use (impact measured in terms of land required)i

107

TE

TC

g

Not applicable

24 I

Not applicable

141

167

254

775

108 acreslMinimumj waste forecast:
Land requirements in E-Areak

Expectedmwaste forecask
Landrequirementsin E-Area

152

254

802

15s

Maximumm waste forecast:
Land requirements in E-Area

254

756Land requirements elsewhere on
SRS

Ecologicaland GeologicResources (impact measured in terms of acres to be cleared)

Minimum waste forecasti Not appiic.able 73 90 111

Expected waste forecast: 160 96 117 128

Maximum waste forecast: Not applicable 986 940 959

Traffic

Constmction
Peak vehicles per hour arriving
at E-Area (1993 baseline: 741)

788 824 907

819

896

814~
Uninvolved truck uaffIc plus
waste shipments per day (1993
bmeliie 785)

815 817



Table S-2. (continued).

Limitedtreatment
~u

Moderate treatment Extensive treatment
Area of impact No-action alternative configuration (alternative A) configuration (alternative B)

:$
configuration (alternative C) ~ fi

w%

Involved workers

Uninvolved workers

Remote populations

Onsite population

Offsite population

Remotepopulation (enrouteto
offsite faciIity)

a. MM=maximallyexposed individ
b. Valuesreorescnttbe annual o[oba’

TEI; ““’An explmation of scientificnotati
Valuesrepresentthe numberof an

Transportation - Incident free (additional excessfatal cancers). .

0.06 additionalexcessfatal
cancerper year could develop

8.4x10-4additionalexcessfatal
cancerper year could develop

Not applicable

0.12 additional excess fatal
cancer per yew could

develop

8.8x 10-4additional excess
fatal cancer per year could

develop

1.2x 10-6additional excess
fatal cancer per year could

develop

).098 additional excess fatal
cancer per year could

develop

8.9x 10-4additional excess
fatal cancer per year could

develop

3.2x 10-3 additional excess
fatalcancerper year could

develop

Transportation - Accidents (latent cancer fatalities over 30 years)

LCFe Pn Ro

120 2.6x10-6 3,~xlo-4

14 2.6x1 O-6 3.5X1O-5

NAp NA NA

LCFe Pn RO

Same as no action

Same as no action

?.4xlo-6 0.0011 2.5x10-9
I

LCFe Pn RO

Same as no action

Same as no action

0.18 1.6x I0-6 2.9x 10-7

0.079 additional excess fatal
cancer per yew could develop

8.6x 10-4 additional excess
fatal cancer per year could

develop

2.7x 10-4 additional excess
fatal cancer per year could

develop

Same as no action

Same as no action

Same as alternative A

$of an individual(MEIor worker).ontractinz a fatalcancerdue to 30 Yem of exposureto radiationfromw~tc managementactivitiesat SRS,
}providedin Acronyms,Abbreviations,and Useof S~ie”tificNotation:
fatalcancersto a group (offsilepopulationor onsit. involvedworkcn) due to 30 yearsof radiationexposure. Baselineis the numberof annualfatal

I cancersthat could result fromexposureto radiationreleased in 1993.
e. Latentcancer fatalitiesper accident(dose x cancerconversionfactor).
f Frequencyof occurrence(accidcnti pcr yea).
g. Riskdefined s estimatesof incre~ed riskof a latentcancerfatalityper year (frequencyx latentcancer fatalitiesper accident).
h. ValuesZ. peak dose peryear. All would occurmore than 10,000years in the future, No cxcecdancesof 4 millircmper ye%drinkingwaterstandard.
i. Pu= plutonium. Dosedoes not includecontributionfromdisposalofstahilized wale formsi“ slit trenchesor waste in RCRA-permittedvaults. Groundwaterimpactsfromall vaultsand

shallowland disposalwould be less than4 miOiremper yea.
j. Acreageshown is lbe cumulativeamount neededfor constructionactivitiesovertb. 30-yemperiod.
k. Current land-useplans have designatedE-Areaas an zea for wastemanagementfacilities.
1. To co”verl fromares to sq”nrekilometers,multiplyby 0.004047.
m. Acreageshown is the greatestamountneededfor .o”str”ctio” activitiesat any time during(be30-yearperiod.
“. Annualprobabilityof occurrenceover the 30-yearforecastperiod.
0. Rtsk defineda estimatesof annual i“cceascdrisk of Iattnt cancer fatalityover the 30-ytar period(probabilityx latentcancer fatalitiesper accident.)
P. NA = not applicable. (Thereare very (ewoffsitc ra~oactive wasteshipmentsundertbe .o-actio. alternative).



Table S-3. Treatment, storage, and disposal requirements for and cost of each alternative and waste forecast.

Additional treatmen~ storage, and disposal facilities for each altemativea

Alternative Waste forecast

MaximumMinimum

A

STORAGE: ~
7 long-lived low-level waste
45 mixed waste
w
3 transuranic and alpha waste
TRRATMENT Same as expected waste forecast
DISPOSAL:
25 shallow land disposal trenches
9 low-activity w~te vaults
2 intermediate-level waste vaults
21 RCRA disposal facilities
COST: $4.2x109

24 long-lived low-level waste
291 mixed wate
m
19 transuranic and alpha wrote
w
4 organic wate in S-Area
26 organic waste in E-Area
43aqueous waste in E-Area
TREATMENTContinue ongoing and plmned
waste treatment activities
DISPOSAL
29 shallow land disposal trenches
IO low-activity waste vaults
8 intermediate-level waste vaults

I RCRAb disnosal facili~

COST c: $6.;. 1ogd
STORAGE~
)4 Io”z-lived low-level waste
79mi~ed warte
*
12transuranic and alpha waste
rREATMEN~ Continue ongoing and planned
v~te treatment activities treat limited quantities
jf mixed and PCB wrote offsite; operate the
ZO”SOIidated Incineration Facility for hazardous
md mixed waste, modify the facility to accept
nixed waste soils and sludge~ constmct and
~pemtca mixed waste containment building;
:onstmct and operate a mixed waste soil sofi
kility; constmct and operate a transumnic waste
:hamctcrizationlcerd fication facility
)ISPOSAh
‘3shaflow land dispowl trenches
2 low-activity waste vaults
intmediate-level waste vaults

1 RCRAdispmal facilities

;OSY $6.9x 109

14Io”g-lived low-level waste
757mixed waste

u
1,168tramutanic and alpha waste
rREATMENT: Same as expected waste forecast,
:xcept containment building modified to include
vastewater treatment capability to treat spent
Iecontami”ation solutions; treat its sccondq
vaste at the Comol idated Incinemtion Facility
)ISPOSAL
44 shallow land disposal trenches
II Iow-activity wastevaulfi
il intermediate-level waste vaultr
47 RCRAdispoml facilities

;OST $24x109



Table S-3. (continued).
Additional treatmen; storage, and disposal facilities for each alternative (continued) Zo

Alternative Waste forecast
~- g

sa

W Maximum z?

STORAGE Buildines TORAGE ~
G
z

B

Minimum

;TORAGE: Buildin~
r long-lived low-level waste
9 mixed waste

W
!transuranic and alpha waste
rREATMENT: Same asexpected waste forecmt,
xcept no non-alpha vitiltication facility; modify
consolidated Incineration Facility to accept mixed
v~te soils and sludges
)ISPOSAL
17shallow land disposd trenches

low-activity waste vault
! intermediate-level waste vaults
!0 RCRAdisposal facilities
;OST $4.2x I09

24 long-lived low-level waste
79 mixed wrote
&
10 transuranic and alpha waste
TREATMENT Continue ongoing mdplmned
waste treatment activitie$ treat limited quantities
of mixed and PCB wastes offsitq begin volume
reduction of low-activity job-control and
equipment waste offsitc; begin smelting low-
activity equipment waste offsitq operate the
Consolidated Incincmtion Facility for low-level,
hazardous, and mixed wastes; construct and
operate a low-level waste soil sort facili~,
construct fid operate a mixed waste containment
building construct and operate a non-alpha
vitrification facility for mixed wate soils and
sludge$ construct and operate a transuranic waste
characterizatiodccrti fication facility; construct and
operate an alpha vitrification facility
DISPOSAL
58 shallow land disposal trenches
I low-activity waste vault
5 intenuediate-level w~tc vaults
2I RCRA disposal facilities
COST: $6.9x109

4 Io”g-lived low-level waste
52 mixed waste
&
,168 transuranic and alpha waste
‘REATMENT: Same as expected waste forecast,
xcept containment building modified to include
vastewater treatment capability to treat spent
Iecontarnination solution% treat its secondary
vaste at the Consolidated Incineration Facility
)lSPOSAL
71 shallow land disposal trenches
: tow-activily waste vaults
1intermediate-level waste vaults
16RCRA disposal facilities

;OST: $20.109



Table S-3. (continued).
Additional trcatmen< storage, and disposd facilities for each alternative (continued)

Alternative wasteforecast

Minimum

STORAGE: ~
7 long-lived low-level waste
39mixed waste
M
2transuranic and alpha waste
rREATMENT Same as expected waste forecast
DISPOSAL:
!5 shallow land disposal trenches
>low-activity waste vaults
I intermediate-level wutc vault
10RCRA disposal facilities

20ST $3.8.109

~
STORAGE: ~
24 long-lived low-level waste
79 mi~ed waste
W
1I transumic and alpha waste
TREATMENT Continue ongoing and planned
waste treatment activities, treat limited quantities
of mixed md PCB wastes offsite, begin smelting
low-activityequipmentwasteoffsitq operatethe
ConsolidatedIncinerationFacilityfor low-level,
h-dous, and mixed waste until vitrification
facility is availablq construct and operate a
hazardous and mixed waste containment building;
construct and operate a non-alpha vitriticatio”
facility for low-level, hazardous, and mixed wtite;
construct and operate a transuranic waste
cbaracterizationf certification facili~ construct and
operate an alpha vitriticatio” faciliq
DISPOSAL
123 shallow land disposal trenches
2 low-activity waste vaults
2 intermediate-level waste vaults
40 RCRAdisposal facilities
COST $5.6x109

Maximum

STORAGE: ~
)4 long-lived Iow-lev=l waste
552 mixed waste

M
1,166 trans”ranic and alpha wrote
rREAThIENT:Same as expected wrote forecast
OISPOSAL
i76 shallow land dispos?l trenches
f low-activity waste vaults
1intermediate-level waste vaults
:I I RCRAdisposal facilities

20ST $18x 109 TC

a. Facilities identified are in addition to those currently constructed; activities are in addition to ongoing or planned activities.
b. ResourceConservationand Rccove~ Act.
c. Life-cyclecosts xe expressedas presentworthin 1994dollm with 3 percentescalationmd 6 percentdiscountrate (referto AppendixC for details).
d. Source: Cost for no-action (Hess 1995.); cost for other alternatives (Hess 1995f).
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CHAPTER 1. PURPOSE AND NEED FOR ACTION

The end of the Cold War has led the United States to reduce the size of its nuclear arsenal. Many of the

more than 120 facilities across the country, referred to as the nuclear weapons complex, that the U.S.
TE

Department of Energy (DOE) used to manufacture, assemble, and maintain the former arsenal are no

longer needed for these activities and could be used for other purposes. One of those facilities is the

Savannah River Site (SRS). Many facilities can be converted to new uses through decontamination

processey others must be decommissioned (see GlossaW for definitions of terms). In addition, the
TE

wastes generated during the Cold War must be cleaned up in a safe and cost-effective manner. DOE

must also manage wastes that may be generated in the future by ongoing operations, including new

defense facilities that may be located at SRS. Finally, SRS must be brought into compliance with the

environmental requirements enacted during the last 25 years.

DOE must develop a strategic approach to managing radioactive and hazardous wastes at SRS to achieve

the objectives of cleanup and compliance. The purpose of this environmental impact statement (EIS) is

to evaluate the potential environmental effects of minimizing, treating, storing, and disposing of

radioactive and hazardous wastes at SRS. DOE will use the analyses presented in the EIS to decide on a

strategic approach to managing these wastes.

This EIS examines impacts of managing several types of wastes at SRS: liquid high-level radioactive,

low-level radioactive, hazardous, mixed (radioactive and hazardous), and transuranic, It does not

consider sanitary wastes or spent nuclear fuel, The impacts of managing liquid high-level radioactive

wastes are described here based on the alternative to operate the Defense Waste Processing Facility as

evaluated in the Final Supplemental Environmental Impact Statement Defense Waste Processing Facilip

(DOE/EIS-O082S) and selected in the Record of Decision (60 FR 18589). This EIS includes wastes that

already exist as a result of past activities, and those that will be generated in the future as a result of

ongoing operations, new projects, environmental restoration (i.e., cleaning up contaminants released into

the environment in the past), and decontamination and decommissioning of facilities that are no longer

needed. The inventory of existing wastes is known; predicting the amounts and types of wastes that will

be generated in the future is difficult, particularly for those that will be generated during environmental

restoration and facility decontamination and decommissioning.

I TE

TC

At present, DOE cannot identify all of the facilities that will become surplus, or when a particular facility

will no longer be needed to maintain the nuclear arsenal. Accordingly, DOE does not have a complete

schedule of the facilities it will eventually decontaminate and decommission. In addition, DOE cannot TE

identifi at this time all of the contaminated areas at SRS that will require restoration. As a result of this
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uncertainty about the amounts of wastes that will be generated in the future, DOE uses a range of

estimates. This range is bounded by estimates of the minimum and maximum amounts of wastes that

may be generated in the future. It is the best forecast DOE can make at this time.

In addition to wastes that have been or will be generated at SRS itself, the Site may receive and manage

wastes from other DOE facilities. Estimating the amounts of wastes to be received from other facilities

in the future is even more difficult than predicting the amounts of wastes that will be generated at SRS.

The amounts of offsite waste sent to SRS will depend on activities at other DOE facilities involving

ongoing operations, waste management, environmental restoration, and decommissioning. These

activities in turn depend on National Environmental Policy Act (NEPA) reviews DOE is conducting on:

(1) the future needs of the nuclear weapons complex, including management of the nuclear stockpile and

TE\h t e means of production and location of facilities for tritium supply and recycling (2) the possible

consolidation of nuclear materials and wastes at certain facilities; and (3) the locations of treatment,

storage, and disposal facilities in the complex. For purposes of this EIS, DOE has assumed that the

wastes SRS will receive from other sites will fall somewhere be~een the amounts it now receives and a

~ I maximum estimate(included intlremaxim”m wasteforecast)thatinchrdesallwastesthathavebeen

identified to date as possible candidates for treatment, storage, or disposal at SRS.

The amounts of wastes that are actually generated and managed at SRS will depend on a number of

decisions that have not yet been made, For example, decisions on the ultimate use of land and facilities

at SRS will determine the level of cleanup necessary to meet regulatory requirements for those uses. The

TE I level of cleanup determines the amounts of waste generated during the cleanup; more stringent cleanup

requirements lead to the generation of more wastes, This EIS considers the reasonable range of waste

generation and management at SRS in the future. It evaluates the impacts of this range of wastes to

allow for flexibility in managing wastes in response to changes in the amounts of wastes that may

eventually be treated, stored, and disposed of at SRS.

DOE reviewed a number of options for treating, storing, and disposing of wastes at SRS. These options

included technologies and facilities that already exist, and those that are under construction or

development. This EIS evaluates the 30-year environmental impacts of the construction and operation of
TE

specific waste treatment, storage, and disposal facilities that might be developed at SRS during the next

10 years. It also evaluates the treatment of certain wastes by private entities, as well as the treatment and

disposal of wastes at government facilities outside SRS. This evaluation included a detailed evaluation

of new and emerging technologies that could be used to treat tbe wastes. At present, it is not possible to

evaluate facilities that might be built beyond the next decade due to the uncertainties sumounding the

types of wastes that might be generated and the types of new treatment technologies that might be
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available. If DOE requires new treatment facilities more than 10 years in the future, it would conduct

additional technology evaluations to ensure that the best avai Iable technology to treat the waste was

selected. This EIS provides an environmental baseline for analyzing facilities that DOE might build and

other actions to manage wastes that DOE might take after 2005. DOE would evaluate the environmental
TE

impacts of such facilities and activities in additional NEPA reviews that would rely, as appropriate, on

this EIS for background information about SRS’Senvironment, TE

The Federal Facility Compliance Act of 1992, an amendment to the Resource Conservation and

Recove~ Act (RCRA) (Public Law 102.386, October 6, 1992), requires DOE to prepare a site treatment

plan for SRS that sets forth options for treating mixed wastes (i.e., mixtures of hazardous and radioactive

wastes) currently in storage or that wil 1be generated over the next 5 years. This EIS analyzes the

environmental impacts of the facilities that DOE might use for treating mixed wastes as proposed in

SRS’Splan; the DOE Waste Management Programmatic EIS (DOE/EIS-0200), which discusses waste

management throughout the nationwide DOE complex, also examines the possible impacts of treating

mixed wastes at SRS and elsewhere. The alternatives evaluated here are consistent with the options

presented in the site treatment plan. However, the plan is limited to options for treating mixed wastes

currently in storage or generated during the next 5 years. This EIS evaluates alternatives for managing

several types of wastes using existing, planned, and proposed facilities during the next 10 years. This

EIS also establishes a baseline for assessing options for waste management for 20 years beyond that

time.

ITE

I ‘rE

DOE prepared an environmental assessment (DOE 1992) and issued a Finding of No Significant Impact

[57 Federal Register (FR) 61402, December 24, 1992] on the construction and operation of the [ l-E

Consolidated Incineration Facility, which is currently under construction. This EIS responds to requests

from citizens to re-exam ine the environmental impacts of operating the Consolidated Incineration

Facility and provides a basis for future DOE decisions on operation of that facilit y.

On October 22, 1993, DOE stated that it would prepare this EIS for waste management at SRS (Crumbly

1993), and made a number of specific commitments:
I

● The EIS would consider both the facilities needed to treat mixed wastes, as required by the
TE

Federal Facility Compliance Act of 1992, and the operation of the Consolidated Incineration

Facility.
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TE

TE

● The proposed treatments of mixed waste would be factored into the formulation of alternatives for

this EIS.

● DOE would evaluate volume reduction of low-level waste in the Consolidated Incineration

Facility and other volume reduction alternatives (e.g., compaction).

. The cost analysis of potential alternatives would be based on 1ife-cycle costs (i e., construction,

operation, and decommissioning) of existing and planned facilities so that the cOsts Ofthe

Consolidated Incineration Facility would be realistically compared to the conceptual facilities.

. The incinerator’s construction would continue on schedule, but trial burns would be deferred until

this EIS is completed and its Record of Decision issued.

In addition to looking at the environmental impacts of actions that DOE may take over the next decade to

manage wastes at SRS, this EIS also examines the cumulative impacts of the alternatives and past,

present, and reasonably foreseeable future actions at SRS and adjacent areas.

Relationship to Other Environmental Analyses

DOE must clean up and bring into compliance other facilities across the country that were involved in

the production of nuclear \veapons. DOE must address the cleanup of the nuclear weapons complex as

an integrated program in order to reduce risks and restore the environment in tbe most cost-effective

manner. Cleanup requires many decisions at each site, and decisions at one site may influence options

and decisions at other sites.

DOE must formulate alternatives for waste management at SRS that are consistent with tbe alternatives

considered in other EISS that relate to SRS. Consistency among other EISS and this EIS does not mean

that the alternatives evaluated in each must match precisely; such precision is unnecessa~ and would be

impossible to achieve given the broad scope of these EISS and the timing of decisions based on them.

Consistency means that this EIS should reasonably take into account alternatives considered in other

EISS that may impact the management of wastes at SRS.

Several NEPA reviews that have been completed, are in process, or have been proposed examine SRS
TE

waste management or activities that could affect waste management decisions at SRS. These documents

are briefly summarized in Table 1-1,
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Table 1-1. Major NEPA reviews related to SRS waste management as of June 1, 1995.
Site Title NEPA documents Status

SavannahRiverSite Waste Management Activities for Groundwaier DOE/EJS-O120 Final issued
Protection,Swannah River Plant

Consolidated Incineration FaciIi@, Savannah
River Site

Urgent-Relief Acceptance of Foreign Research
Reactor Spent Nuclear Fuel

Treatment of M-Area Mixed Wastes at the
Savannah River Site

Defense Waste Processing Facilip
Supplemental EIS

F-Carryon Plutonium Solutions at SRS

Interim Management ofNuclear Materia/s at
SRS

Operation of the HB-Line Facility and Frame
Waste Recoveiy Urritfoi- Production of
Plutonium-238 Oxide

Independent Wasle Handling Facili@, 21 1-F
at Savannah Rivei- Site, Aiken, South
Carolina

Idaho National Programmatic Spent Nuclear Fuel
Engineering Management and Idaho National
Laboratory Engineering Laboralo~ Environmental

Restoration and Waste M~nagemenl
Programs

Pantex Continued Operalion of the Pantex Plant and
Associated Sloi-age of Nuclear Weapon
Components

DOE-wide WasteManagement Programmatic EIS

Tri(ium Supply and Recycling Programmatic
EIS

Proposed Nuclear Weapons Nonproliferation
Policy Concerning Foreign Research
Reactor Spem Nuclear Fuel

Long-Term Sioi-age and Disposition of
Weapons- Usable Fissile Materials
Programmatic EIS

Stockpile Stewardship and Management
Programmatic EIS

DoE/EA-0400

DOEIEA-09 12

DOE/EA-0918

DOE/EIS-0082S

DoE/Els-021 9

DoE/EJs-0220

DOE/EA-0948

DOEIEA-1062

DOE/EJS-0203

DOE/EIS-0225

DoE/EIs-0200

DOE/EIS-O16I

DOE/EIS-0218

DOEIEIS-0229

DOE/EIS-0236

December 1987;
RODb issued March
19s8.
FONS1c issued
December 1992.
FONSI issued
April 1994.
FONS1 issued
August 1994,
Final issued
November 1994;
ROD issued April

1995.

Final issued
December 1994;
ROD issued
Febmary 1995.
Draft issued March
1995.
FONSI issued April
1995,

Draft issued June
1995.

Final issued
April 1995; ROD
issued June 1995,

Draft scheduled for
November 1995.

Draft scheduled for
July 1995.

Draft issued
Febmary 1995.
Draft issued April
1995,

Draft scheduled for
December 1995.

Notice of Intent to be
issued,

a. EA=environmental assessment EIS=environmental impact statement; PEJS=programmatic E1S
b. ROD= Record of Decision.
c, FONS1=Finding of No Significant Impact,

TC

TE

rc

I TE
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WASTE MANAGEMENT ACTIVITIES FOR GROUNDWATER PROTECTION

(DoE/EIs-o120)

In 1987 DOE issued a programmatic and project-specific EIS to support the selection of a programmatic

waste management strategy for SRS and to consider the environmental impacts of several specific

projects, including closure and cleanup of active and inactive waste management sites; establishment of

new waste storage and disposal facilities; and alternative means of discharging disassembly basin purge

water from SRS reactors. A Record of Decision was issued in March 1988. This first waste

management EIS provided the NEPA review for several of the waste management facilities and activities

currently operating or being initiated at SRS. (For more information, see Table 2-21 in Chapter 2.)

Changes since 1988 in SRS missions, the regulatory environment, and other factors have led to the need

to reexamine SRS waste management strategies in the current EIS.

CONSOLIDATED INCINERATION FACILITY (DOE/EA-0400)

As explained above, construction of the Consolidated Incineration Facility is continuing on the basis of

an environmental assessment and Finding of No Significant Impact issued for this facility in 1992. DOE

expects that its decision on conducting trial burns, operating the facility, and the wastes that would be

treated will be based on the analyses in this EIS.

TREATMENT OF M-AREA MIXED WASTE AT THE SAVANNAH RIVER SITE

(DOE/EA-0918)

In 1994 DOE issued an environmental assessment and Finding of No Significant Impact on treating six

mixed waste streams by vitrification in a facility to be built and operated in M-Area by a commercial

vendor. This project is proceeding on the basis of the previous NEPA review, Treatment of additional

wastes in the M-Area vitrification facility is among the actions considered in this EIS,

UPGRADE OF INDEPENDENT WASTE HANDLING FACILITY, 21 l-F, AT THE SAVANNAH

RIVER SITE (DOE/EA-1062)

The facility to be upgraded (21 l-F) is the only facility on SRS that receives liquid low-activity

radioactive waste from remote SRS locations, neutralizes it, and concentrates it to minimize volume

before transferring it to the tank farm for further processing/storage. The facility currently gets support

services, such as electric power, waste transfer capabilities, and instrutrzent air from the F.Canyon

building. After F-Canyon is deactivated, the211 -F facility will need to operate independently in order to
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support SRS facilities, such as the Savannah Klver Technology Center, which produce limited amounts

of low-level radioactive waste as a result of ongoing missions.

TE

Proposed upgrades to the facility will ensure that the 2 11-F waste handling operations are independent of

the F-Canyon processes and services.

URGENT-RELIEF ACCEPTANCE OF FOREIGN RESEARCH REACTOR SPENT NUCLEAR

FUEL (DOE/EA-0912)

DOE prepared an environmental assessment for the urgent acceptance of spent nuclear fuel elements

from eight foreign research reactors andissued aFinding of No Significant Impact. Thespent fuel will

reshipped tothe United States andtrmspotied to SRSfor storage. The Programmatic Sperrt NucIear

Fuel Management and Idaho National Engineering Laboratory Environmental Restoration and Waste

Management Programs EIS (discussed below) evaluates management alternatives for the spent fuel

elements. Theexpected waste forecast inthis EISisconsistent withwaste volumes thatwouldbe

generated from receiving, storing, and handling the spent research reactor fuel, but not from processing

it.

PROPOSED NUCLEAR WEAPONS NO~ROLIFERATION POLICY CONCERNING

FOREIGN RESEARCH REACTOR SPENT NUCLEAR FUEL (DOE~IS-0218)

DOE is preparing an EIS to evaluate the potential impacts of the adoption rmd implementation of a

policy to accept foreign research reactor spent nuclear fuel that contains urarrium enriched in the United

States. Under the proposed policy, the United States would accept approximately 24,300 fuel elements

of highly enriched uranium or low-enriched uranium from foreign research reactors in approximately 30

nations during a 10- to 15-year period. The implementation of this policy would result in the receipt of

spent nuclear fuel atone or more United States marine ports of entry and overland transport to one or

more DOE sites (including SRS). The expected waste forecast in this EIS is consistent with waste

volumes that would be generated from receiving, storing, and handling the spent research reactor fuel,

but not from processing it.

INTERIM MANAGEMENT OF NUCLEAR MATERIALS AT SRS (DOE/EIS-0220)

DOE is preparing an EIS on interim management of nuclear materials that will evaluate in-process and

stored nuclear materials at SRS to determine whether any materials require near-term stabilization to

ensure continued safe management. Wastes incidental to the management activities included in

I

I TC

TC

TC

TC

I TC
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alternative 4ofthedraft Interim Management of Nuclear Materials EIS (March 1995) are considered in

this EISunder theexpected waste forecast. Alternative 4includes processing tonxide, repackaging,

continued storage, andvitrification ofvarious nuclear materials at SRS. Theminimum waste forecast

includes waste volumes associated withalternative 1 (the no-action alternative) of thelnterim

Management ofNuclear A4ajerials EIS, which proposed continued storage of all SRS nuclear materials.

The maximum waste forecast was based on alternative 2, which included more processing and

vitrification of nuclear materials at SRS than that proposed under alternative 4.

F-CANYON PLUTONIUM SOLUTIONS AT SRS (DOE/EIS-0219)

TC \ DOEissuedafinal EISOnplutoniumsolutions currently stored in F-Canyonthatevaluates alternatives

for stabilization of these materials. The alternatives examined are no-action, processing to a plutonium

metal, processing to a plutonium oxide, and transferring the solutions to the high-level waste tanks for

vitrification in the Defense Waste Processing Facility. In FebruaW 1995, DOE issued the Record of
TC

Decision to implement the alternative of processing to metal. Wastes incidental to these activities are

considered in this EIS under the expected and maximum waste forecasts.

DEFENSE WASTE PROCESSING FACILITY (DOE/EIS-0082S)

TC
TE

The Defense Waste Processing Facility is almost complete, and the high-level waste pretreatment

processes and the vitrification process are nearly ready to begin operating, The evaluation of whether to

continue construction and how to operate the Defense Waste Processing Facility was the subject of a

separate NEPA review (DOE 1994). In April 1995, DOE published a Record of Decision (60 FR 18589)

to complete construction and startup testing, and begin operation of the Defense Waste Processing

Facility. Management of the wastes generated by Defense Waste Processing Facility operations is

considered in this EIS under all waste forecasts. The potential environmental impacts from the operation

of the Defense Waste Processing Facility are included in the analysis nf the alternatives in this EIS.

OPERATION OF THE HB-LINE FACILITY AND FRAME WASTE RECOVERY UNIT FOR

PRODUCTION OF PLUTONIUM-238 OXIDE (DOE/EA-0948)

DOE has prepared an environmental assessment addressing future operations of the HB-Line Facility and

the Frame Waste Recovery Unit at SRS to process the remaining civilian inventory of plutonium-238

materials for use as a heat source fuel in space missions. In April 1995, DOE issued a Finding of Nn
TE
TC Significant Impact concluding that the proposed action was not a major federal action significantly

affecting the quality of the human environment and would, therefore, not require tbe preparation of an
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EIS. The waste generated by the processing of plutonium-23 8 materials is considered in this EIS under

all waste forecasts.

PROGRAMMATIC SPENT NUCLEAR FUEL MANAGEMENT AND IDAHO NATIONAL

ENGINEERING LABORATORY ENVIRONMENTAL RESTORATION AND WASTE

MANAGEMENT PROGRAMS (DOE/EIS-0203)

In April 1995, DOE issued the final programmatic EIS which addresses alternatives for complex-wide

management of existing and projected quantities of spent nuclear fuel until 2035. The alternatives

considered in the programmatic EIS include variations on several components: number of storage

locations; amounts of spent nuclear fuel shipped; fuel stabilization methods; numbers and types of new

storage facilities; and scope of research and development efforts related to spent fuel management

technology. The programmatic EIS could have lead to a decision to maintain, increase, or decrease the

amount of spent nuclear fuel managed at SRS, Among the options considered was renewed processing

of spent nuclear fuel at SRS, which would generate additional high-level waste. The preferred

alternative identified in the final programmatic EIS and selected in the Record of Decision (60 FR

28680), regionalization of spent fuel management by fuel type, will consolidate the management of

aluminum-clad fuel at SRS. This will involve a moderate increase over current levels of the fuel

currently managed at SRS; implementation of this alternative might involve fuel processing at SRS,

pending future decisions. The maximum waste forecast here is consistent with the waste volumes

associated with the selected alternative for this spent fuel EIS including wastes generated during

processing of aluminum-clad fuel from within the DOE complex. The impacts of the programmatic

alternative with the greatest potential impacts to SRS (i.e., the centralization of all DOE spent fuel

management, including processing, at SRS, not the selected alternative) are included in the cumulative

impacts analysis of this EIS. Aspects of the management of liquid high-level radioactive waste are the

same under each alternative, thus volume changes due to decisions made as a result of the programmatic

spent fuel EIS will not affect the selection of alternatives here,

CONTNED OPERATION OF THE PANTEX PLANT AND ASSOCIATED STORAGE OF

NUCLEAR WEAPON COMPONENTS (DOE/EIS-0225)

DOE is preparing an EIS that addresses the proposed continued operation of the Pantex Plant and

continued current nuclear component storage activities at various DOE sites. SRS may be considered as

a possible location for the recycling of tritium and plutonium from the Pantex Plant. The maximum

waste forecast in this EIS is consistent with the waste volumes incidental to the activities included in

DOE’s preliminary proposed action for the Pantex Plant.

I-9
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TE I WASTE MANAGEMENT (DOE/EIS-0200)

TE

DOE is preparing a programmatic EIS to evaluate complex-wide and site-specific alternative strategies

and policies to maximize efficiency in DOE’s waste management programs. DOE has attempted to

coordinate this EIS with the programmatic EIS so that the alternatives considered in this EIS are as

consistent as possible with the DOE complex-wide strategies to be analyzed in the programmatic EIS. If

necessa~, DOE will supplement this EIS to maintain consistency with future DOE-wide programmatic

waste management decisions. The strategies and policies to be considered in the programmatic EIS

include the possible transfer of some waste types from other DOE sites to SRS for treatment and

disposal, and the possible transfer of some SRS wastes to other DOE sites. Those possible waste

transfers are also considered in this EIS, under the maximum and minimum waste forecasts, respectively.

T, I TWTIUMSUPPLYAND ~CYCLING(DOE~IS-0161)

DOE is preparing a programmatic EIS to address reconfiguration of the nuclear weapons complex. DOE

intends to separate the reconfiguration proposal into two parts and will prepare a programmatic EIS on

each part (S9 FR 54175, October 28, 1994). The first programmatic EIS is the Trilium Supply and

Recycling Programmatic EZS,which addresses alternatives associated with new tritium production and

the recycling of trhium recovered from weapons retired from service. The EIS analyzes alternative

technologies for producing tritium at five candidate sites, including SRS. It also assesses the same five

sites as alternative locations for tritium recycling, which is cumently done at SRS. Wastes from

continued recycling of tritium at SRS are considered in this Waste Management EIS under all waste

forecasts. The maximum waste forecast in this Waste Management EIS is consistent with the collocated

tritium sl]pply and recycling at SRS alternative (based on the advanced light water reactor technology

which generally would produce the largest waste volumes). The maximum forecast includes all waste

associated with that alternative except for spent nuclear fuel (approximately 23 cubic meters per year)

and liquid low-level wastes (5 million gallons per year) associated with the operation of a potential

tritium supply.

TE I STOCmILESTEWA~SHIPAND MANAGEMENT(DOEmIS-0236)

The second programmatic EIS related to the reconfiguration of the nuclear weapons complex is the

Stockpile Stewardship and Management Programmatic EIS. Stockpile stewardship includes activities

TC
required to maintain a high level of confidence in the safety, reliability, and performance of nuclear

weapons in the absence of underground testing, and to be prepared to test weapons if so directed by the
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President of the United States. Stockpile management activities include dismantlement, maintenance,

evaluation, and repair or replacement of weapons in the existing stockpile. The Stockpile Stewardship

and Management Programmatic EIS will analyze the environmental impacts of alternatives for the

missions necessary to carry out DOE’s stockpile stewardship and management responsibilities.

Decisions made based on the StockpiIe Stewardship and Management Programmatic EIS could result in

generation of high-level waste that might be immobilized at the Defense Waste Processing Facility.

LONG-TERM STORAGE AND DISPOSITION OF WEAPONS-USABLE FLSSILE MATERIALS

(DOE/EIS-0229)

TC

TE

DOE is preparing a programmatic EIS to assist in the development of a comprehensive national pol icy

for the storage and disposition of weapons-usable fissile materials. The tem weapons-usable tissi le I TE

materials refers to a specific set of nuclear materials that could be used in making a nuclear weapon, but

does not include the tissile materials in spent fuel or irradiated targets from reactors. I
TE
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CHAPTER 2. DESCRIPTIONS OF THE ALTERNATIVES

The U.S. Department of Energy (DOE) proposes to implement a waste management strategy for the

Savannah River Site (SRS) that is protective of human health, complies with environmental regulations,

prevents pollution, minimizes waste generation, uses effective and commercially available technology,

and controls cost. The strategy must address minimization, treatment, storage, and disposal of liquid

high-level radioactive [dealt with more fully in the Defense Waste Processing Facility Environmental

Impact Statement (EIS) and supplemental EIS], low-level radioactive, hazardous, mixed (low-level

radioactive and hazardous), and transuranic wastes at SRS. Such a strategy may be structured in several

ways, depending on the elements that are emphasized, and may include both onsite and offsite

applications Ofthe technOlOgies selected. This chapter describes the no-action alternative and the three

action alternatives that DOE has proposed as waste management strategies; the action alternatives place

different degrees of emphasis on treatment, storage, and disposal. These alternatives encompass the full

range of reasonable alternatives, In addition, this chapter summarizes the results of studies that were

necessary to define the alternatives and to evaluate them consistently. Finally, this chapter presents a

summary comparison of the alternatives and their potential impacts.

TE

I ‘t-E

The analyses of the alternatives are based on forecasts of the amounts of wastes that DOE could be

required to manage over the next 30 years (1995 through 2024). Section 2.1 presents tbe forecasts of

waste volumes; the radiological, physical, and other characteristics of each waste type; and their

requirements for handling and management.

DOE used inforrrration available in spring and summer 1994 to forecast the expected, minimum, and

maximum amounts of waste that would require management. Several factors make it difficult to predict I ‘E
the types and amounts of waste that will be managed over the 30-year period considered in this EIS.

These factors are the result of a number of uncertainties. One uncertainty is the future mission of SRS.

DOE is evaluating alternative missions in several programmatic EISS (see Chapter I), Future decisions

based on these ongoing EISS may include changes in operations at SRS and transfers of waste to SRS

from tbe Department of Defense and between SRS and other DOE facilities. The decisions on SRS’S TC

future operations will affect the amount of waste SRS will manage. Another source of uncertainty is the

future decisions regarding the extent of environmental restoration and decontamination and

decommissioning at SRS which would substantially affect tbe amount of waste generated onsite over the

30-year analysis period. There is limited data on the waste types and volumes from environmental

restoration and decontamination and decommissioning because specific cleanup criteria have not yet

been established. Not all of the existing waste sites have been sufficiently characterized to determ ine

how much or what type of remediation is necessary and, hence, how much remediation waste would be
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produced. Similarly, estimates of the waste that “wouldbe generated by the decontamination and

decommissioning program were extrapolated from data based on inspections of a limited number of

surplus facilities and, therefore, are uncertain.

Section 2.2 describes the no-action alternative, under which DOE would continue cument practices for

treatment and storage of liquid high-level radioactive waste, mixed and transuranic wastes, and low-level

waste (primarily long-lived); disposal of low-level radioactive waste; and treatment and disposal of

hazardous waste offsite. The no-action alternative provides a baseline for comparing environmental

impacts of the alternatives. Because it is a baseline and represents a continuation of current practices, it

is based on the expected 30-year waste forecast (Section 2.1.3).

For all but the no-action alternative, DOE investigated various combinations of waste minimization,

pollution prevention, and technologies for treating, storing, and disposing of all waste types except

high-level waste. The availability, advantages, and disadvantages of tbe potential technologies to treat

the wastes must be understood before reasonable treatment, storage, and disposal systems for managing

four of the five types of waste considered in this EIS can be determined. Note that the treatment and

disposal options for high-level waste remain the same for all alternatives. Section 2.3 describes the

technology evaluation process and the reasonable technologies that were chosen in developing the

alternative systems of treatment, storage, and disposal. Under each alternative, DOE selected a mix of

technologies which favorably met five criteria: process parameters (including degree of volume

reduction, the amount of secondary waste generated, and the efficiency of process decontamination and

decommissioning); engineering parameters (including process maturity, availability, and ease of

maintenance); environment, health and safety factors (public and occupational risks, environmental risks,

and transportation requirements); public acceptance (including regulato~ permitting and schedule

considerations); and cost considerations,

DOE constructed two bounding waste management strategies that provide direction for choosing

treatment, storage, and disposal options for the various types of waste. The bounding strategies

considered in this EIS and described in this chapter include:

. Limited treatment configuration (alternative A) (Section 2.4) - This strategy seeks to provide the

mioimum treatment required to meet applicable storage and disposal standards.

. Extensive treatment configuration (alternative C) (Section 2.5) - This strategy applies to treatment

technologies that minimize the volume and toxicity of wastes and create highly migration-

resistant waste forms.
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Under alternative A, DOE would select technologies that provide the minimum treatment required to

meet applicable storage and disposal standards and expeditiously store or dispose of the wastes in a

manner that prevents or minimizes short-term releases to the environment. Although this strategy

focuses on the narrow objective of minimizing short-term impacts, it uses reasonable technologies

analyzed in Section 2,3. DOE believes that this strategy establishes one end of the range of alternatives

that meets the purpose and need for action as described in Chapter 1.

The other bounding strategy, alternative C, is based on applying proven treatment technologies that

reduce the volume and toxicity of waste and create a highly migration-resistant waste form, In general,

construction and operation of new treatment facilities would result in greater short-term impacts than

options presented for alternative A, but would provide a greater margin of safety against adverse

long-term effects of the waste after disposal.

. Moderate treatment configuration (alternative B) (Section 2.6) – This mix includes limited treatment

of some wastes and extensive treatment of others, depending on the particular characteristics of the

waste.

DOE has identified the moderate treatment configuration, alternative B, as its preferred alternative based

on the careful consideration of beneficial and adverse environmental impacts, regulatory commitments,

and other relevant factors. The moderate treatment configuration would provide a balanced mix of

technologies that includes extensive treatment of those waste types that have the greatest potential to

adversely affect humans or the environment because of their mobility or toxicim if left untreated (such as

wastes containing plutonium-23 8), or that would remain dangerously radioactive far into the future (such

as wastes containing transuranics). It would provide less extensive treatment of wastes that do not pose

great threats to humans or the environment, or that will not remain dangerously radioactive far into the

future (such as non-alpha low-level waste).

DOE bases its preference of alternative B on the following environmental impacts, regulatory

commitments, and other factors:

● Mixed waste technology selections are compatible with the site treatment plan. When a waste in

the EIS 30-year forecast was also included in the site treatment plan 5-year forecast, alternative B

uses the same technology as that identified as the prefemed treatment by tbe proposed site

treatment plan.

I TE
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● Mixed waste technology selections are consistent with DOE’s commitments under the Land

Disposal Restrictions Federal Facility Compliance Agreement with EPA.

. Transuranic waste technology selections are compatible with what the final Waste Isolation Pilot

Plant waste acceptance criteria are expected to require. Treatment is provided only for those

transuranic wastes that do not conform to the shipping requirements (i.e., plutonium-238 and

higher activity plutonium-239). All other SRS transuranic wastes are expected to meet the Waste

Isolation Pilot Plant waste acceptance criteria after repackaging and characterization/certification.

. Hazardous wastes are treated onsite subject to availability of treatment capacity and compatibility

with technologies required to manage mixed waste.

● Alternative B provides the best volume reduction for low-activity waste (75 percent reduction in

alternative B compared to 22 percent for alternative A and 70 percent for alternative C), conserves

space in low-activity waste vaults, reduces the total number of low-activity waste vaults, and thus

avoids expenditures of land and money.

● Alternative B also results in the fewest number of additional transuranic and alpha waste pads,

shallow land disposal trenches, and RCRA-permitted vaults.

● Alternative B results in the least construction-related air emissions

● Alternative B employs less themral treatment (technologies generally resulting in higher air

emissions) than alternative C, resulting in smaller radiological air impacts than would occur in

alternative C (e.g., fewer involved worker latent cancer fatalities and lower maximally exposed

offsite individual fatal cancer probability).

In summary, DOE believes that alternative B provides tbe preferred configuration of treatment, storage,

and disposal facilities for SRS. It maintains technology selection flexibilities that are not shared by

alternatives based on strategies to provide limited (alternative A) or extensive (alternative C) treatment

configurations.

Throughout the public comment period, DOE continued to consider many of the issues addressed in the

draft EIS. As a result of these considerations, DOE identified improvements in the management of its

wastes and modified the alternative configurations accordingly, particularly the moderate treatment
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alternative (alternative B) for low-level waste. Table 2-1 describes the most significant changes between

the draft and final EIS, the alternatives they affect and the sections that describe the modifications and

their benefits in greater detail, Additional changes be~een the draft and final EIS, including changes to

align the technologies proposed for mixed wastes with the preferred alternatives presented in the

proposed site treatment plan, are discussed in the appropriate sections for the affected alternatives.

Table 2.1. Major changes in alternative configurations between the draft and final EIS,

Facility Alternative Discussion

Trans”m”ic and No-action,
Alpha Waste A, B, and C

Draft EIS: lnthedraft EIS, DOEassumed thatgenerators could not
distinguishbetween transuranic waste (greater than or equal to
100nanocuries pergram) andalphawa~te (less than 100nanocuries per
gram andsuitable foronsite treatnrent and disposal). Under the no-action
alternative DOE would continue to store transuranic and alpha waste.
Under alternatives B and C, DOE proposed to store the transuranic and
alpha waste until a tmnsumnic waste characterization/certification facility
cmddbec onstmcteda ndbeginoperation. The facility would have treated
tmnsuranicandalphawaste. Alpha waste would have been disposed of
onsite and transuranic waste would have been stored pending the
availability of the Waste Isolation Pilot Plant.

FirralEIS: DOE believesthat generatorsoftrmsuranic wasteswill have
tbecapability toidentify newly-generatedalpha waste. Inallaltematives
in the tinal EISnewly-generatednonmixed alpha waste would decertified
bythegenerators fordisposal inthelow-activi& waste vaults. In
alternativesA, B, and Cnewlygenerated mixed alpha waste would be
treated and certified for disposal in the Resource Conservation and
Recovery Act (RCRA) vaults when they become operational in 2002.

Reference Sections: 2.2.6, 2.4.6,2 .5.6, and2.6,6

Offsite Low-level B Draft EIS: Under alternative B in the draft EIS, DOE would have treated
Waste Volume approximately 50 Percent Ofthe low-activity job-control waste and
Reduction tritiated job-control waste in the Consolidated Incineration Facility;

treated about 40 percent in a newly constmcted onsite supercompacto~
and the remaining 10 percent placed directly into vaults. DOE also
proposed to send 50 percent of the low-activity equipment waste to the
onsite supercompactor.

Final EIS: In the final EIS, DOE would still treat 50 percent of the Iow.
activity job-control waste and tritiated job-control waste in the
Consolidated Incineration Facility; the remaining tritiated job-control
waste would be sent directly to disposal vaults. DOE would ship
50 percent of the low-activity job-control waste to a commercial facility
for volume reduction and return it to SRS for further treatment or
disposal. DOE would solicit proposals from commercial facilities for
reducing the volume of low-level radioactivity waste in the future, and
would require the facilities to supply information that DOE would use to
prepare additional environmental reviews as required by 10 CFR
1021,216. For purposes of analysis in the final EIS, it is assumed that the

TC
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Table 2-1. (continued).
Facility Alternative Discussion

OffsiteLow-level B waste would be treated offsite as follows: 60 percent supercompacted;

Waste Volume 20 percent reduced in size and repackaged for treatment in the

Reduction Consolidated Incineration Facility; 10 percent incinerated, the resulting

(continued) ash supercompacted, 5 percent reduced in size and repackaged for
disposal; and 5 percent melted, with the melt residue supercompacted
DOE would also ship 50 percent of the low-activity equipment waste to a
commercial facility to be supercompacted. For purposes of assessment, it
is assumed that the offsite treatment facility would be located in Oak
Ridge, Tennessee.

Reference Section: 2.6.3

Offsite Treatment B Draft EIS: Under alternative B in the drafi EIS, DOE proposed to ship
and Disposal of approximately 89 percent of its hazardous waste offsite fo~treatment and
Hazardous Waste disposal and to treat composite filters, paint waste, organic liquids, and

aqueous liquids in the Consolidated Incineration Facility; some aqueous
liquids would have been treated in the M-Area Air Stripper.

Final EIS: DOE would increase the amount of hazardous waste that
remains onsite for treatment in the Consolidated Incineration Facility.
Fifty percent of the inorganic, organic, and heterogeneous debris groups
and 100 percent of the organic and inorganic sludges would be incinerated
onsite, in addition to the wastes proposed for incineration in the draft EIS.

Reference Section: 2,6,4

Treatment of Alpha C Draft EIS: In the draft EIS under alternative C, DOE assumed that alpha
Waste in the waste would be stored on site and treated in the alpha vitrification facility
Consolidated after it became operational in 2008.
IncinerationFacility

Final EIS: In the final EIS, DOE would bum 50 percent oftbe alpha-
waste (botb mixed and nonmixed) in the Consolidated Incinerating
Facility from 1996 to 2005, then discontinue incineration and begin
vitrifying these wastes at the alpha vitrification facility in 2008.

Reference Section: 2.5.6

Vitrification of B Draft EIS: In the draft EIS, DOE assumed that all of the plutonium-239
High-Activity waste would be acceptable for shipment to the Waste Isolation Pilot Plmt
PlutOnium-239 Waste after repackaging.

Final EIS: DOE believes that it would be necessary to vitrify the
high-activity fraction of plutonium-239 waste to eliminate unacceptable
levels of gas associated with the higher-activity material. In alternative B
of the final EIS, DOE would treat the high-activity plutonium-239 waste
in the alpha vitrification facility.

Reference Section: 2.6.6
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On May 17, 199S, DOE published a notice in the Federal Regisfer (60 FR 264 17) describing these

improvements and soliciting comments through June 12, 1995. Modification of tbe treatment of low-

level waste proposed in the draft EIS would change the location, but not the treatment technologies, for

the treatment of approximately 40 percent of the expected volume of this type of waste. In the draft EIS,

alternative B included onsite incineration, supercompaction, or direct disposal of low-level waste, The

final EIS includes onsite incineration or direct disposal, and supercompaction, size reduction (e.g.,

sorting, shredding, and melting), and incineration at an offsite commercial treatment facility, All

residues from offsite treatment would be returned to SRS for future treatment or disposal. This

modification is more advantageous than the original proposal because it provides immediate utilization

of commercial volume reduction capacity, and negates the need for DOE to construct a supercompactor,

~ls is not only cost-effective, but saves existing disposal capacity,

In addition to tbe changes described in detail in Table 2-1, volumes and treatments for some mixed

wastes were modified between the draft and final EIS to make the EIS compatible with changes to the

proposed site treatment plan. These changes dealt with smaller volumes of waste and are described in

the mixed waste sections of the alternatives.

DOE proposed a short-term, tempora~ method of volume reduction for low-level waste in the drafi

Environmental Assessment for the Offsite VolumeReduction of Low-Level Radioactive Wastefiom the

Suvarrnah River Site (DOE/EA-1061). The proposed action, by a commercial facility in Oak Ridge,

Tennessee, would reduce the volume of low-level waste at SRS in an expedient and cost effective

manner over the near-term (prior to the start of fiscal year 1996). Because the impacts of the proposed

action would be very small and the proposed action would not limit the selection of alternatives under

consideration in this EIS, this proposed volume reduction qualifies as an interim action under National

Environmental Policy Act (NEPA) regulations (40 CFR 1506.1).

DOE developed expected, minimum, and maximum waste forecasts for each waste ~pe based on

mid- 1994 information about the disposition of the various wastes stored throughout the DOE complex.

DOE evaluated the differences in waste management decisions that would result from the different

volumes under the alternatives that meet the purpose and need for action as described in Chapter 1.

Because the no-action alternative does not meet this pm’pose and need for action, DOE bases the

no-action alternative solely on the expected waste forecast, The intent of the minimum and maximum

waste forecasts is to identify how waste management needs would change within an alternative with

different waste amounts, and to bound the impacts that might result from potential changes in the amount

TC

of waste SRS could be required to handle as a result of decisions based on other NEPA evaluations I TE

currently underway and described in Chapter 1.
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Based on the results of analyses in Chapter 4, Environmental Consequences, Section 2.7 summarizes and

compares the environmental impacts of the alternatives (i.e., no-action, limited treatment, extensive

treatment, andmoderate treatment). Itsintent istoclearly identi@ thecritical issues forthepublic andto

provide asoundbasis forreview bythe decisionmaker. Cumulative impacts were assessed only forthe

moderate treatment alternative (alternative B) with the expected waste fOrecast since the impacts fOrthis

alternative generally fall between the other two action alternatives, and since the impacts do not vary

greatly between alternatives. Despite solnevariation inilllpacts, tllisapproacll allowed DOEto assess

the Iikely magnitudes of the culnulative impacts of the other alternatives based on the cumulative

impacts oftbe moderate alternative. Tl]is EISpresents tlleno-action alternative first, followed by

alternative A (Iinrited treatment), alternative C (extensive treatment), and alternative B (moderate

treatment).

Fouralternatives andtllree waste forecasts areultimately col]sidered inthis EIS. Tohelpguidethe

reader, the stacked box synrbol (Figure 2-1), is used throughout Chapters 2 and 4 to indicate the

alternative arrdwast eforecas tbeingdiscussed. Sbading indicates thealternative and forecast under

consideration. Specific examples ofthissyrnbo laresllownbelow.

TEl Fig”re2-1. E Ixp anation of grid sylnbol used in the SRS Wasfe A4anagen~errtEIS.

Alternative Amount of wasteto be managed
Minimum Exuected

I Continuecurrentwaste
No action Imanagement practiceswiththe I

expected estimate of waste
A Limited treatment Limited treatment configuration; Limited treatment

configuration; minimum expected estimate of \vaste configuration; maximum
estimate of waste estimate of waste

B Moderate treatment Moderate treatment Moderate treatment
configuration; minimulrr configuration; expected estimate configuration; maximum
estimate of waste of waste estimateof waste

c Extensive treatment Extensive treatment Extensive treatrrrent
configuration; minimum configuration; expected configuration; maxinmm
estimate of waste estimate of waste estimate of waste

For example,
M,,,.EXB.Max.

,rl~ ,Ffi

Alternative A, expected Alternative C, maximum
waste forecast waste forecast

2-8



2.1 Waste Forecasts

This section describes the waste types and treatment categories discussed in this EIS. It provides

estimates of the volumes of each of the five waste types: liquid high-level radioactive, low-level

radioactive, hazardous, mixed low-level radioactive, and transuranic, DOE made assumptions regarding

the future waste volumes to create a potential forecast for analysis, See Appendix A for these waste I
TE

volume forecasts. The variations between the anticipated waste volumes in the forecasts are primarily a

result of differences in assumptions about the environmental restoration and decontamination and
TE

decommissioning activities.

The assumptions DOE used to develop the waste forecasts were based on mid-1994 information from

throughout the DOE complex, DOE recognized that the information available to predict the volumes and

kinds of wastes that would be treated at SRS was subject to continual change as the DOE complex as a

whole developed a waste management plan. For this reason, DOE tried to anticipate what might be

treated at SRS, develop forecasts that it believes would encompass the most likely options, and analyze

impacts for maximum and minimum waste forecasts, as well as what was considered most likely (or

expected) at the time the forecasts were developed. However, if future decisions affect the waste

volumes SRS anticipates treating so dramatically that the impacts fall outside tbe maximum-minimum

envelope, DOE will prepare additional NEPA evaluations,

2.1.1 WASTE DESCRIPTIONS

Liquid high-level radioactive waste includes the highly radioactive material resulting from the

reprocessing of spent nuclear fuel. This waste contains a combination of transuranic elements or

isotopes and highly radioactive fission products in concentrations requiring permanent isolation, and

hazardous constituents regulated under the Resource Conservation and Recovery Act [RCRA). DOE

uses the F- and H-Area them ical separations plants to separate and puri~ plutonium-238 and plutonium-

239 and to reclaim fissionable material (uranium-235) from onsite and offsite sources (e.g., research

reactor fuel) for recycling. These processes dissolve fuel and target elements in nitric acid and separate

them into (1) a solution of plutonium, uranium, and neptunium and (2) liquid high-level radioactive

waste. Further processing separates and purifies the metals in solution, converts the plutonium to solid

form for shipment, and prepares the other materials for shipment, storage, or reuse. The liquid high-level

radioactive waste is stored in carbon steel tanks in the F- and H-Area tank farms.

TC

I ‘rE

Low-level radioactive waste is radioactive waste that is not classified as high-level waste, transuranic

waste, or spent nuclear fuel, and does not contain waste designated as hazardous by RCRA. Typical
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sol id low-level radioactive waste includes operating and laboratory wastes (e.g., protective clothing,

plastic sheeting, gloves, analytical wastes, decontamination residue), contaminated equipment, reactor

and reactor fuel hardware, spent lithium-aluminum targets from which tritium has been extracted, and

spent deionizer resin from reactor areas. Liquid low-level radioactive waste includes tritiated oil (oil

contain inated with tritium), process waste, evaporator condensate, and some storm and cooling waters.

Numerous facilities listed in Table 2-2 and waste management, environmental restoration, and

decontamination and decommissioning activities (including surveillance, maintenance, recovery,

cleanup, and stabilization) generate 10w-level radioactive waste at SRS. Small amOunts Ofadditional

low-level waste (less than 3 percent of the expected forecast low-level waste volume) are received at

SRS from other DOE facilities and nuclear naval operations. The offsite low-level wastes consist

primarily ofjob-control wastes and naval hardware but may include other materials such as soils and

equipment or construction debris generated as a result of decommissioning activities.

Table 2-2. Major facilities and types of waste generated at SRS.a
Facilities Function WasteQpes

Analytical Laboratories

Defense Waste Processing Facility

F/H-Area Effluent Treatment Facility

Analytical services and testing

High-level waste vitrification

Treatment of routine process effluent
and wastewater

LLWb, MWC, TRUd —

LLW, HWe, MW

LLW, HW, MW

F/H-Area High-Level Waste Tanks

Reactor Materials (M-Area)

Reactors

Receiving Basin for Offsite F[!els/ Resin
Regeneration Facility

Replacement Tritium Facility

Separations (F- and H-Areas)

Savannah River Technology Center

Z-Area Saltstone Manufacturing and
Disposal Facility

Storage and treatment of high-level
waste supematant, sludge, and saltcake

Fuel and target fabrication

Production reactors currently in
standby (K) or shutdown cnndition
(C, L, P, and R)

Storage and packaging of offsite fuels,
cleaning targets for processing, and
processing deionizes

Tritium separation frnm targets

Chemical and physical processing of
nuclear materials

Research and development activities

Sahcrete processing and disposal

LLW, HW, MW

LLW, HW, MW

LLW, HW, MW

LLW

LLW, HW, MW

HLWf, LLW, HW, MW>
TRU

LLW, HW, MW, TRU

LLW

a. Source: WSRC (1994a).
b. Low-level radioactive waste.
c. Mixed waste.
d. Transuranic and alpha waste.
e. Hazardous waste.
f. Liquid high-level waste.

2-1o



DoE/Els-02 17
July 1995

At SRS, low-level waste is segregated into several categories to facilitate proper treatment, storage, and

disposal. Twelve such categories were defined for the five waste classes of low-level waste (Hess TE

1994a), as follows:

Long -lived low-level waste

(1) Long-1ived spent-deionizer resins are low-level waste from purification systems for reactor

moderators. They have less than 10 curies of tritium per container and large curie quantities of

carbon- 14, which has a half-life of 5,730 years.

(2) Other lone-lived low-level waste, such as offgas filters from chemical separations areas,

contains large quantities of long-lived radionuclides.

Tritiated low-level waste

(3)

(4)

(5)

Tritiated iob-control waste contains tritium in quantities greater than 10 curies per 2.55 cubic

meters (90 cubic feet),

Tritiated equipm ent is large equipment (i.e., too large to be packaged in standard containers)

contaminated with tritium in quantities greater than or equal to 10 curies per 2.55 cubic meters

(90 cubic feet).

Tritiated soil is contaminated with tritium in quantities greater than or equal to 10 curies per

2.55 cubic meters (90 cubic feet)

Bulk low-level waste

(6)

(7)

Naval hardware consists of large nuclear-ship-reactor components that are shipped from the

Naval Reactors Program to SRS.

Low-activi~ equ iDment produces a radiation dose of less than 200 millirem per hour at

5 centimeters (2 inches) from an unshielded container.

TE

TE
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Lo w-level waste soils

TE
TC

TE

(8) Susuect soil consists of soils and construction debris excavated from a radiological materials

area that is potentially contaminated and that cannot economically be demonstrated to be

uncontaminated.

(9) Low-activitys oil consists of soils and construction debris that produce a radiation dose of less

than 200 millirem per hour at 5 centimeters (2 inches) from an unshielded container.

Job ontrol waste-c

(lo)

(11)

(12)

Offsite iob-control waste isgenerated byother DOEsites and bynuclear naval operations, It

iscompacted, containerized, andsllipped to SRS for disposal. Job-control waste consists of

plastic sheeting, paper, small pieces of wood and metal, glass, gloves, protective clothing, and

pieces of small equipment that was used in a radioactive process.

Low-activitv job-control waste produces a radiation dose rate of less than 200 millirem per

hour at 5 centimeters (2 inches) from an unshielded container and is comprised ofjob-control

waste.

~ job-control waste contains beta or gamma emitters that produce a dose

equal to or greater than 200 millirem per hour at 5 centimeters (2 inches) from an unshielded

container and iscomprised ofmaterials sucllas contaminated equipment from the separations

facilities or waste management facil ities, spent lithium-aluminum targets from tritium

operations, equipment from F- and H-Area tank farm operations, reactor scrap, and irradiated

reactor hardware that does not contain fuel.

Radioactivity in low-level waste generally consists of beta- and gamma-radiation-emitting radionuclides

which decay to near-background levels within several hundred years, and therefore pose very small

Iong-term risks tothe environment. Alpha-emitting low-level wastes arediscussed sepmately if the

alpha-contamination level insufficient towarrant special handling practices. Low-level wastes with

transuranic nuclides at concentrations of 10 to 100 nanocuries per gram, called “alpha waste” in this EIS,

are managed in a manner similar to transuranic wastes at SRS and are discussed in the transuranic and

alpha waste sections ofthis EIS, Tllemanagement of''non-alpba waste' '(waste with less than

10 nanocuries per gram of transuranic contamination) is addressed in the low-level waste sections of this

EIS,
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Waste is classified as hazardous waste if it exhibits a characteristic of a hazardous waste (ignitability,

corrosivity, reactivity, or toxicity), is identified as such and listed by the U ,S. Environmental Protection

Agency (EPA) or South Carolina Department of Health and Environmental Control (SCDHEC), is a

mixture containing a listed hazardous waste and a solid waste, or is derived from the treatment, storage,

or disposal of a listed hazardous waste. Hazardous wastes include materials such as lead, solvents,

paints, pesticides, and hydrocwbons. For purposes of analysis in this EIS, hazardous wastes are

categorized into the following primary treatability groups: organic liquids, aqueous liquids, organic

debris, inorganic debris, heterogeneous debris, metal debris, glass debris, organic sludges, inorganic

sludges, and soils. Wastes with unique treatment requirements or specific management practices (e.g., a

waste managed in accordance with an approved RCRA variance to land disposal restrictions treatment

standards) are categorized separately. Facilities listed in Table 2-2 and waste management,

environmental restoration, and decontamination and decommissioning activities generate SRS hazardous

waste. Hazardous waste is subject to regulation under RCRA. Polychlorinated biphenyl (PCB) wastes

regulated under the Toxic Substances Control Act have been included in the hazardous waste analyses of

this EIS.

Mixed low-level radioactive waste contains both hazardous waste subject to regulation under RCRA

and low-level radioactive waste subject to the Atomic Energy Act. Mixed low-level radioactive waste

includes materials such as tritiated mercu~, tritiated oil contaminated with mercu~, other

mercu~-contaminated materials, radioactively contaminated lead shielding, equipment from the tritium

facilities in H-Area, and filter paper take-up rolls from the M-Area Liquid Effluent Treatment Facility.

Mixed wastes are categorized into the same primary treatability groups as listed above for hazardous

wastes. The facilities listed in Table 2-2 and waste management, environmental restoration, and

decontamination and decommissioning activities generate SRS mixed low-level radioactive waste.

Radioactively contaminated PCBS regulated under the Toxic Substances Control Act are included with

mixed waste in this EIS.

Transuranic waste is waste containing alpha-emitting radioactive isotopes of elements above uranium

(“transuranic”) on the periodic table (atomic number greater than 92) that have half-lives greater than

20 years (several abundant transuranic nuclides have half-lives greater than 10,000 yeara) at

concentrations exceeding 100 nanocuries per gram. Alpha radiation emissions typically have very high

energies but low penetrating power. A number of alpha-emitting radionucl ides, when inhaled or

ingested, are cleared from the body very slowly and can cause substantial radiation exposure to specific

organs of the body (e.g., bone surfaces, hmgs) over long periods of time. Transuranic waste nomally

takes a long time to decay to background levels; thus it requires the same sort of long-terra isolation as

high-level waste. Duetotl~e non-penetrating nature ofalpha paflicles,litile ornoshlelting isrequired,

ITE
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but some transuranic waste does require shielding and remote handling when mixed with large quantities

of beta-gamma emitting radionuclides. SRSalso manages low-level radioactive waste with transuranic

radionuclides at concentrations of 10to 100 nanocuries per gram (called alpha wasteat SRS) in a manner

TC similar totransuranic waste. Duetothe similarity intheir management practices, alpha waste (which

consists of low-level and mixed low-level wastes) is discussed in the transuranic waste sections of this

EIS. The facilities listed in Table 2-2andwaste management, environmental restoration, and

decontamination and decominissioning activities generate transuranic and alpha waste.

ITransuranic and alpha wastes can be segregated into four waste classes based on their treatment, storage,
TE

anddisposal requirements (Hess 1994a), as follows:

Low-activity with processing

TE

TE

(1)

(2)

(3)

Mixed alDha iob-contro I waste is similar to alpha job-control waste but includes hazardous

wastes and is, therefore, also subject to RCRA (portions are in the burial ground complex).

Transura nic iob-co ntrol waste with less than 0.5 curie Der drum would be accepted at the

Waste Isolation Pilot Plant if it meets waste acceptance criteria.

Mix tran u nit’~ is the same as the third

treatability group but contains hazardous waste and is subject to RCRA (portions are in the

burial ground complex).

High activity

(4)

(5)

~ rie drum contains higher

concentrations of transuranic isotopes than the third treatability group and would be sent to the

Waste Isolation Pilot Plant.

M.
ran r ni -c~ ie rum issimilar tothe fifth

treatability group but includes hazardous waste that makes itsubjectto RCM (portions arein

the burial ground complex).
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(6)

(7)

(8)
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Transuranic earriDm ent is bulk waste generated primarily by process modifications or

decontamination and decommissioning activities that would be sent to the Waste Isolation

Pilot Plant. The quantities of transuranic isotopes require special control of airborne

contamination, heat load, and criticality.

Mix d tre ansrrranic equipment is similar to the seventh treatability group but includes

hazardous waste,

Remet e-bandied transuranic and mixecl-transuranic is job-control or bulk waste that emits a

radiation dose rate greater than 200 millirem per hour at 5 centimeters (2 inches), and requires

remote handling to protect workers, This waste would be sent to the Waste Isolation Pilot

Plant.

Low activitv without processing

(9) AIDha iob-control waste is generated incidentally to transuranic processes; activity level is too

low to warrant &~sposa\in the Waste Isolation Pilot Plant, but the waste does require treatment

and disposal.

Burial eromrd comule x — Includes 50 percent mixed alpha job-control waste, 40 percent mixed

transuranic job-control waste with less than 0.5 curie per drum, and 10 percent mixed transuranic job-

control waste with greater than 0.5 curie per drum.

In view of the uncertainties in the various factors potentially affecting the amounts of wastes to be

generated and managed, DOE developed estimates of amounts of waste for an expected, a minimum, and

a maximum waste forecast. A summary of each 30-year forecast, by waste ~pe and year, carr be found

in Table A-1 of Appendix A. Several refinements have been made to tbe waste forecasts since the draft

EIS was published. In March 1995, DOE published the SRS Proposed Site Treatment Plan (WSRC

1995), which included revised estimates of mixed waste generation for the periorl 1995-1999. The mixed

waste forecasts were updated to be consistent with the revisions to the site treatment plan. Table A-2 of

Appendix A provides a summary of the forecast revisiuns that were incorporated in the mralyses of the

EIS. The net effect of these chauges is a slight increase (approximately 4 percent) in tbe expected

amount of mixed waste to be managed over the 30-year peIiod considered in tti)s EIS.

TC

TE

TE

TC

TE
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2.1.2 TREATABILITY GROUPS

DOE categorized wastes into treatability groups, which are based on waste characteristics that affect how

the wastes can be treated. Treatability groups were developed based on three parameters: radiological

properties, physical and chemical characteristics, and hazardous constituents. Wastes within a

treatability group can generally be treated with similar technologies. Different treatability groups often

require different technologies.

2.1.2.1 Radiological Prorrerties

The radiological parameters reflect the level and nature of the radioactivity of the waste and influence

the design and operation of facilities in order to limit releases and worker exposures. These parameters

are based on the isotopes present (e.g., plutonium-238 versus plutonium-239), the curie content (a

measure of the radioactivity of the material), and whether the radiation is penetrating (e.g., beta-gamma)

or non-penetrating (e.g., alpha). The radiological categories of waste (as described in Section 2.1.1 and

defined by DOE Order 5820.2A, “Radioactive Waste Management”) determine treatment, storage, and

disposal options. Other radiological parameters include handling requirements (e.g., can be handled

directly by workers or must be handled remotely by machine) and transuranic alpha content, Generally,

workers can handle most low-level waste without massive or bulky shielding around the waste; however,

some form of worker protection may be required. Such wastes are referred to as contact-handled.

Containerized wastes producing radiation levels greater than 200 millirem per hour at the surface of the

container in the form of beta particles, gamma rays, or both, are usually handled remotely at SRS.

Transuranic waste typically requires special handling to protect }vorkers from inhaling or ingesting the

material and to prevent releases to the environment, Because transuranic isotopes are primarily alpha

emitters, external radiation exposure is usually low, and controls focus on preventing the inhalation of

alpha particles, Controls also seek to minimize the potential for accidents that could result in airborne

releases. Some transuranic wastes emit so much beta and gamma or neutron radiation that they cannot

be directly handled. These remote-handled wastes have radiation levels that exceed 200 millirem per

hour at the surface of their storage container. In disposing of transuranic waste, the objective is to isolate

the waste and allow its radioactivity to diminish, The long half-lives of most transuranic isotopes make

permanent isolation in a facility like a geologic repository the only suitable location for disposal.

The most prevalent isotopes in high-level waste are cesium- 137 and strontium-90; this waste also

contains transuranic isotopes, Because high-level waste contains high concentrations of beta-gamma-

radiation-emitting isotopes (50 to 100 curies per gallon) and is in liquid form, controls are directed at
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radiation shielding, dissipation of the heat produced by the radioactive decay, and containment of the

liquid. Due to the high radiation and prese!lce of long-lived transuranic isotopes in high-level wastes,

permanent isolation in a geologic reposito~ is required. At SRS, liquid high-level waste is stored in

underground steel tanks shielded by concrete and earth. Newer tanks have complete seconda~

containment and are much less likely to leak into the soil than older tanks with different containment

configurations, Although the tanks use multiple leak detection systems, a risk of leaks will remain as

long as the waste is in liquid form. High-1evel waste management is directed at processing the liquid

wastes to stable solid forms (i.e., a borosilicate glass form encased in a stainless steel canister) for

storage pending the availability of a geologic repository for disposal.

Nuclear processes at SRS generite low-level wastes that are generally packaged in 55-gallon drums or

90-cubic-foot metal boxes. While most low-level wastes contain short-lived radioisotopes, some may

present an appreciable ratitatimr hazard, The radiation from low-level wastes maybe sufficient to require

shielding for worker protection during handling and shipment, However, most low-level wastes will

decay over a few hundred years and do not require permanent isolation in the manner required for

transuranic and high-level wastes.

Mixed wastes are mixtures of hazardous and high-level, low-level, or transuranic waste components,

which require management in accordance with the particular risks presented by the radioactive

constituents they contain, as described above, in addition to the risks of their RCRA or Toxic Substances

Control Act hazardous constituents. In this EIS, high-level and transuranic mixed wastes are evaluated

with the nonhazardous radioactive wastes of those rad[ation types because the management requirements

for these wastes are primarily determined by their radiological properties. The mixed waste category

considered in this EIS is 1imited to low-level non-alpha mixed wastes.

2.1.2.2 Phvsical and ChemicaI Characteristics

Since the radioactive constituents account for only a small fraction of the waste volume, the physical and

chemical characteristics of a waste determines its overall form. These characteristic affect both

regulatory requirements and the applicability of specific treatment technologies. Wastes were grouped

for a particular treatment based on the similarity of their physical and chemical characteristics. The three

primary categories are liquid waste, solid waste, a!ld mlique waste. The liquid and solid categories have

particular handling characteristics or requirements by virtue of their physical form. For example, liquids

can be pumped via pipelines and are more readily subject to chemical processing (e.g., ion exchange),

while solids require conveyor or containerized transfer systems and are processed, if at all, by physical

means (e.g., compaction). Each category of unique wastes includes materials that have unique treatment

2-17



DOE~IS-0217
July1995

or handling requirements. For example, radioactively contaminated lead is subject to specific RCRA

treatment requirements and is categorized as a separate form of solid waste. Similarly, elemental

mercury is subject to specific RCRA treatment requirements and is categorized as a separate form of

liquid waste.

2.1.2.3 ~

Hazardous constituents determine the treatment required to manage the hazardous properties of a waste

from both a technical and a regulatory perspective. The prima~ categories are organicy metals; and

ignitable, reactives, and corrosives. Organics and metals are classes of contaminants, while ignitability,

reactivity, and corrosivity refer to the characteristics that a material may possess.

‘fE I Tlle@peoflazardouscostituentswiIlofiendictatetheregulatoWrequirementsappIicabIetotreating,

storing, and disposing of the waste. The principal regulatory programs are RCRA and the Toxic

Substances Control Act.

Hazardous wastes are defined and regulated under RCRA, A waste is a hazardous waste if, because of

its quantity, concentration, or physical and chemical characteristics, it may pose a substantial present or

potential hazard to human health or the environment when improperly treated, stored, transported, or

disposed of or otherwise mmaged.

Materials regulated under the Toxic Substances Control Act include PCBS and asbestos. The presence of

these contaminants imposes specific requirements on the management of waste. PCB-contaminated

materials are subject to treatment standards that specifi more stringent destruction and removal

efficiencies than those applicable to hazardous wastes under RCRA. Asbestos is an inhalation hazard

and asbestos-bearing materials must be handled and packaged to avoid exposure to asbestos fibers by

inhalation. Non-radioactive asbestos is outside the scope of this EIS, but radioactively contaminated

asbestos-bearing materials have been included in the waste forecasts, Because asbestos does not

generally have specific treatment or disposal requirements, asbestos-bearing materials have not been

categorized into separate treatability groups in this EIS.

The technical requirements for waste treatment depend on whether the hazardous constituents can be

destroyed (e.g., thermal destruction of an organic contaminant), extracted from the waste (e.g., removal

nf metal contaminants via ion exchange), or must be immobilized (e.g., stabilization of metal-bearing

wastes with a binding agent). A waste can contain more than one constituent if it does, a series of

treatment processes could be required, For example, an ignitable 1iquid with metal contaminants could
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be incinerated to eliminate the ignitable fraction, residues from the incineration would then be stabilized

to immobilize the metals. For reactive and corrosive materials, treatments such as neutralization can be

used to eliminate the hazardous characteristics.

Tables A-3 through A-6 of Appendix A summarize the expected, minimum, and maximum 30-year waste I TE

forecast for low-level, hazardous, mixed, and transuranic waste by waste classes and year. Liquid high-

level radioactive waste is considered as a single waste clasy hence, it is included only in Table A-1

(30-year waste forecast by waste type) of Appendix A.

2.1.3 EXPECTED WASTE FORECAST

Thirty-year forecasts (based on fiscal years, not calendar years) of waste at SRS were developed for the I ‘E
types ofwastes addressed inthis EIS. Foreach waste &pe, three forecasts weredeveloped tocreatean

expected, minimum, andmaximum estimate of volume, Each forecast is based onwastes generated by

thethree major activities at SRS: (l)operations, (2)decontamination anddecommissioning, and(3)

environmental restoration. DOEmade assumptions regarding each of these activities to create three

potential waste forecasts for analysis. This section presents theamounts ofwaste thatcould result from

each activity forthe expected forecast. Sections 2.1.4and 2.1.5describe changes in operations, I TE

decontamination and decommissioning, and environmental restoration that would produce the minimum

and maximum amounts of waste.

The expected forecast is based on reasonable assumptions regarding waste generation over the next

30years. Itisassumed that SRSwould continue to beagovemment-owned andcontractor-operated

facility. Itisalso assumed that defense material processing andenvironmental management activities

(e.g., disposal and monitoring of waste materials that remain onsite) would continue to be consolidated

within thecentral portion of SRS(Figure 2-2). Surphrs defense material facilities located beyond the

central pofiion of SRSwould cease cooperate and bedecontaminated and decommissioned. The

expected waste forecast reflects this change in the DOE mission.

The forecast assumes that 658 SRS facilities will be scheduled and funded for decontamination and

decommissioning during the30-year analysis period. The SRSDecorrtamination and Decommissioning

Program Facilities Plan (WSRC 1993a)repotied these facilities ashaving some fomor combination of

radiological, chemical, and/or asbestos contamination. These facilities include the Separations

Equipment Development Facility at the Savannah River Technology Center, a tritium manufacturing

facility (Building 232-F), the Beta-Gamma Incinerator (Building 230-H), and the Heavy Water

Components Test Reactor.
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II Legend:

Source WSRC(1994a).
. . . . . .

Dl,. c . .r m.”-..

Figure 2-2. ~ecentral SRSdefense processing mdenvironmental management weas.
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Table 2-3 lists the 12 major facilities that are expected to continue to operate beyond 2024 and that,

therefore, will not be decontaminated and decommissioned during the analysis period. A list of the SRS

facilities that will cease to operate during the forecast period ( 1995 through 2024) is provided in
TE

Table 2-4, The assumptions regarding when these facilities would cease to operate in the expected,

minimum, and maximum waste forecasts are included in Table 2-4.

Table 2-3. Major SRS facilities that would continue to operate beyond 2024.a I ‘rE

Facilities Function

Defense Waste Processing Facility

Z-Area Saltstone Manufacturing and Disposal Facility

F/H-Area Effluent Treatment Facility

In-Tank Precipitation

Savannah River Technology Center

Replacement Tritium Facility

Type 111Liquid High-Level Waste Tanks

New Special Recovery Facility of 221 FB-Line

484-D Powerhouse Facility

483- lD Water Treatment Facility and support buildings

Consolidated Incineration Facility (under alternative C would only
operate until 2006)

Analytical Laboratories (excluding Building 772-D)

a. Source: WSRC ( 1994a).

High-level waste vitrification

Saltcrete processing and disposal

Treatment of routine process
eftluent and wastewater

Removal ofradionuclides from
highly radioactive salt solution

Research and development activities

Tritium separation from targets

Storage of liquid high-level waste,
sludge, and saltcake

Plutonium scrap recovery

Coal-tired power generation

Treatment and discharge of
powerhouse effluent

Incineration of specific hazardous
and radioactive waste

Analytical services and testing

The forecast assumes tllatenvironmental restoration activities would rescheduled for all 129 units

identified in Appendixes Canal Hofthe Federal Facili& Agreement for SRS (EPA 1993a) and listed in

Appendixes G,] and G.20fthis EIS. Theremediation mayconsist ofin-place methods or stabilization

andcapping, andhence would notresult in waste removal. Some form ofremediation isalsoscbeduled
TE

for a portion of the 303 units identified in Appendix G of the Federal Facility Agreement for SRS (and

Appendix G.30fthis E1S). Theselection ofenviron]nental restoration activities will be made in

accordance with the Federal Faci Iity Agreement and its supporting Comprehensive Environmental

Response, Compensation and Liability Act and RCRA documents,
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TE I Table 2-4. SRSfacilities tiatwill cease cooperate under theexpected, minimum, and maximum waste forecasts during tie analysis period (1995 ~u
~- g

through 2024).a Za

Expected and minimum Maximum case
:?

g
SRS facility Function case shutdowo shutdown .

Reactors

D-Area

Reactor Materials (M-Area)

Building 772-D

TNX

H-Canyon

HB-Line

F-Canyon

FB-Line

Receiving Basin for Offsite Fuels/ Resin
Regeneration Facility

235-F Plutonium Fabrication Facility
(PuFF)

Thoria Line

Plutonium/tritium production foI
national defense

Heavy-water reprocessing

Fuel and target fabrication

Analytical semices and office space

Research and development testing

Chemical and physical separation
operations for reactor products

Plutonium-23 8 separation operations

Chemical and physical separation
operations for reactor products

Purified plutonium-solution processing

Storage and packaging of offsite fuels,
cleaning targets for processing, and
processing deionizes

Phrtonium-238 oxide fabrication and
encapsulation

Thorium separation operations

1997

I997

1998

1998

1999

2005

2003

2003

2003

2005

2013

2013

1997

1997

1998

1998

1999

2013

2013

2013

2013

2013

2013

2013

a. Source: WSRC(1994a).
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The expected waste forecast assumes that waste minimization programs will proceed in accordance with /m

the Savannah River Site Waste Minimization PIan (WSRC 1990). DOE does not assume major

technological developments that would substantially decrease the waste generation. Other specific / TE

assumptions include:

. Nonradioactive PCB wastes are categorized as hazardous waste and radioactively contaminated

PCB wastes as mixed waste.

. Radioactively contaminated oils are categorized as mixed waste, and only half of the radioactively

contaminated oil will need RCRA-permitted storage.

2.1.3.1 SRS O Derations and Offsite Waste Receiests

The first component of the expected waste forecast is the waste generated by routine SRS operations

within the 30-year period of analysis, Individual SRS waste generators provided detailed estimates of TE

their operation’s waste generation for a 3-year period (1995 through 1997). The generators also provided TC

a general estimate of waste generation for the next 27 years (1998 through 2024). These long-term

estimates are representative of the types and volumes of wastes generated by SRS operations and are

hased on historical data, anticipated operations, and assumptions about each existing facility. The waste Tc

to be managed includes the forecast of waste generation ill Appendix A and existing waste in storage,

such as liquid high-level wastes stored in the F- and H-Area tank farms, transuranic waste stored on the

transrrranic waste storage pads, and mixed wastes stored in the mixed waste storage buildings, For this

analysis, all facilities are considered to be in a safe inactive status (i.e., liquid waste and chemicals would I ‘fE

have been removed, systems flushed and drained, and storage warehouses emptied) before

decontamination and decommissioning. Waste volumes associated with reaching a safe storage

condition have been included in the operations forecast. Wastes from ongoing environmental restoration

operations (investigation-derived wastes such as waters purged from groundwater monitoring wells

during sampling) are also included. Wastes generated from decontamination aad decommissioning and

planned environmental restoration projects are discussed in Sections 2.1,3.2 aad 2.1.3.3, respectively,
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TE \ Ass"mptionsspecifictotheoperatiospotiionoftheexpectedwasteforecastinclude:

.

.

TC

.

.

.

.

TC
I

Secondary waste from the Defense Waste Processing Facility, In-Tank Precipitation, and

Extended Sludge Processing operations addressed in the Final Supplemental Environmental

Impact Statement Defense Waste Processing Fucili@ is accounted for in the operations forecast.

High-level waste volumes are closely aligned with the selected option identified in the Record of

Decision for F-Canyon Plutonium Solutions Environmental Impact Statement and the Interim

Management of Nuclear Materials at SRS Environmental Impact Statement.

High-1evel waste volumes do not include wastes that may result from future nuclear materials

processing decisions, such as concentratiorr/stabil ization of plutonium residues or enriched

uranium denaturing.

RCRA regulations would require that solne investigation-derived wastes be handled as hazardous

waste (less than 20 percent of the soils and mud generated from routine environmental restoration

activities).

Purge water from well sampling would be handled as hazardous waste; however, it is assumed

that monitoring well sample volumes could be reduced by 50 percent of current volumes.

Continued receipt of small amounts (less than 3 percent of the forecast) of low-level waste from

other DOE facilities and nuclear naval operations.

IThe total quantity of waste generated by operations in the expected waste forecast during the next
TE

30 years is approximately 6.03x105 cubic meters (2. 13x107 cubic feet). The percentage that each waste

type contributes to the total operations estimate is shown in Figure 2-3. The operations estimate is

TC I dominatedbylow-level andliq”idhigh-level wastes. ~nfact,theoperatiorrsestinrateinchrdes 1.31x105

cubic meters (4.63 x106 cubic feet) of liquid high-level waste already accumulated in storage at the

F- and H-Area tank farms. During the 30-year period, about 22,000 cubic meters (7.77x105 cubic feet)

of additional liquid high-level waste would be generated. Beginning in 1996, when the Defense Waste

Processing Facility is scheduled to begin operating, the liquid high-level waste will be reduced through

treatment. Low-level, mixed, transuranic, and hazardous wastes will continue to be generated by

defense-related operations and waste treatment activities, such as the Defense Waste Processing Facility.

After a peak in volume in 1996, the quantity of operations waste would decrease until 2004 due to

facility closures (Table 2.4) and then remain constant through 2024.
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Operationsa
Total - 6.O3X1OSms

(2.1 3X107 ft3)

Total - 2.41x105 ma
(6.52x106 ft3)

TRIJ

LLW
57%

Decontamination and Decommissioning

Environmental
Restoration

HW 2% Total - 4.71x105 ms

E
Legend:
ft3=~u~~f~~,
HLW. liquidhigh-levelwaste
HW. hazardous waste
LLW. low-levelWaSte
~3 . ~“~,~ ~~,~r~
MW. mixed waste
TRU = transuranic waste
alncludes waste currently in storage. Source WSF

(1.66x107 ft3)

TRU LLW
<I 0/. 60/.

LLW
45%

PK56.

TC

Figure 2-3. The 30-year expected waste forecast by SRS activity.
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Figure 2-4 charts the estimated changes in waste volume from operations, environmental restoration, and

~E I decmrtaminat Ion and decommissioning in the expected waste forecast during the 30-year period of

analysis. The quantities of operations, environmental restoration, and decontamination and

decommissioning waste fluctuate from year to year, as shown in the forecast, because of the assumptions

made about the types of operations; environmental restoration, and decontamination and

decommissioning performed and the amount of waste generated in a given year. Detailed plans for these

three SRS programs are not known for the entire 30-year period, so estimates of waste generation
,

become less reliable beyond the 5-to- 10-year planning window,

2.1.3.2 ~g

TE I Thesecondcomponentofthe expectedwasteforecast isthe3O-yearforecastforwastege"eratedby

decontamination and decommissioning. The Thiry Year Decontamination and Decommissioning Waste

Generation Forecastfor Facilities at SRS (WSRC 1994b) was derived from a detailed 5-year forecast of

53 typical SRS facilities scheduled to be decontaminated and decommissioned during the next 5 years

(1995 through 1999). The 30-year estimate is an uncertain projection of the 5-year forecast; it estimates

the wastes for 658 SRS facilities that are assumed to be scheduled and funded for decontamination and

decommissioning during the period covered in this EIS,

TE I DOEwoulddecontaminate anddecommissio" facilitiesas"ecessa~ too"eofthefollowi"gcleanup

statuses: greenfield, foundation, gutting, or removal, To estimate volumes of waste that would be

generated during decontamination and decommissioning, the average waste volume generated per

facility was estimated. Tbe volume does not include the sanitary waste that would be generated. Tbe

waste volume estimates are based on information extrapolated from the estimates for the first 53

facilities scheduled for decontamination and decommissioning, The range and distribution of sizes of the

first 53 facilities were considered to be a reasonable basis for estimating the average size of the

remaining 605 facilities. The methods that will be used to decontaminate and decommission facilities to

a particular cleanup status at SRS are described in the following paragraphs.

“Greenfield refers to the removal of tbe facility, its foundation, and contaminated soil under the

foundation. It is estimated that on average 0.6 meter (2 feet) of soil would be removed from beneath a

building’s foundation. For purposes of the forecast, it was estimated that 15 percent of the removed soil

would be contaminated and be transported to a treatment, storage, and disposal facility. The remaining

soil would be used as backfill. If more than 15 percent of the soil were’contaminated, then remediation

‘E I wo”ldbeconducted atthefacility(in place treatment). Thetotalwastevoiume generated by
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decontaminating and decommissioning an average facility to a greenfield state is estimated to be 1,434

cubic meters (50,600 cubic feet).

“Foundation” refers to tbe removal of the building to its foundation. Tbe foundation and soil would

remain in place. The total waste volume generated by decontaminating and decommissioning an average

facility to its foundation is estimatedtobe717 cubic meters (25,300 cubic feet), 50 percent of the

greenfield waste volume.

“Gutting” refers to the removal of materials, equipment, ductwork, and process tanks from the building,

and decontaminating the remaining structure. The building could be used for other purposes, such as

storage. The total waste volume generated by gutting an average building is estimated to be 179 cubic

meters (6,300 cubic feet), 13 percent of the greenfield waste volume.

“Removal” is the elimination of the major sources of contamination (either hazardous or radioactive)

such as process equipment or storage tanks that contain product or waste, and decontaminating the

remainder of the facility to levels that require only minimum monitoring and maintenance. The total

waste volume generated by removal from an average building is estimated to be 90 cubic meters

(3,200 cubic feet), 6 percent of the greenfield waste volume.

High-level waste tanks without adequate secondary containment would be stabilized in place.

Associated equipment and buildings would be removed. The canyon and reactor buildings would be

cleaned, but the buildings would remain in place. The decontamination and decommissioning forecast

does not ensure that the volume of wastes will be reduced by volume reduction activities, compaction,

treatment, or recycling (i.e., operations activities prior to decontamination and decommissioning). A

total of658 facilities are scheduled to be decontaminated and decommissioned during the next 30 years,

pending available funding, The assumptions regarding the level of decontamination and

decommissioning required are presented in Table 2-5.

Table 2-5. Decontamination and decommissioning of facilities during the analysis period resulting in
the expected waste forecast (1995 through 2024).

1995 through 1999 2000 through 2024

Inside central area Outside central area

53 to foundation 182 gutted 423 to foundation

Source: WSRC (1994a).
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The total quantity of waste forecast from decontamination and decommissioning under the expected

waste forecast during the next 30 years is estimated to be 2.41x 105 cubic meters (S,51x 106 cubic feet).

The percentage of each waste type that contributes to the total decontamination and decommissioning

forecast is depicted graphically in Figure 2-3. Based on the forecast assumptions, low-level and mixed

wastes would dominate the decontamination and decommissioning forecast for the expected waste

forecast.

Figure 2-4 charts the changes in decontamination and decommissioning waste estimates during the

30-year period of analysis. The forecast waste volume would initially be small (1995 through 1999) due

to the number of facilities addressed (i.e., 532), and would then increase and remain constant during the

years 2000 through 2024 as the remaining 605 facilities are decontaminated and decommissioned. The

quantities of decontamination and decommissioning waste fluctuate from year to year in the forecast

because of the assumptions made about the number and types of facilities that would be decontaminated

and decommissioned in a given year. Liquid high-level waste would not be generated during

decontamination and decommissioning.

2.1.3.3 Environmental Restoration

The third component of the expected waste forecast is the 30-year estimate for waste generated by

environmental restoration. The estimate for enviromnental restoration was derived from estimates for

units (i.e., facilities, spills, miscellaneous) that would undergo restoration during the next 9 years (1995

through 2003). The 9-year waste estimate was averaged over the units undergoing restoration during this

period to create an average volume of restoration waste of 3,292 cubic meters (1.16x 105 cubic feet) per

unit, This value was extrapolated to estimate the annual waste volume from environmental restoration

for each year. The estimated volume for remediation of each area contaminated by spills would be

10 cubic lneters (350 cubic feet) per spill unit. Of the 432 units identified in Appendix G of this EIS,

two-thirds are assumed to have no radioactive contamination, and one-third are assumed to be

radioactively contaminated. Assumptions were made about the types of waste that would be generated

depending on whether a facility was assumed to have or lack radioactive contaminants (i.e., the

percentage that would be low-level, mixed, hazardous, or transuranic waste). Large tracts of land that

require environmental restoration, such as the Mixed Waste Management Facility in E-Area, would have

their wastes treated in place without removal from the waste site, or the units would be capped. The

distribution of environmental restoration waste into treatability groups was based on tie assessment in

the Thirty-Year Solid Waste Generation Forecast by Treatability Group (WSRC 1994c).

I TE
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TE I The expected waste vohrmes resulting from environmental restoration activities (Table 2-6) were

developed based on the assumptions regarding the various types of units listed in the SRS Federal

FaciliW Agreement (and presented in Appendix G of this EIS).

TE I Table 2-6. Assumptions from the SRS Federal Facility Agreement that were used to develop forecasts
of environmental restoration activities resulting in the expected waste forecast.

AppendixesG.1 and G.2 AppendixG.3 (non-spills) AppendixG.3 (spills)

Inside central Outside central Insidecentral Outsidecentral
poflion of SRS portion of SRS poflionof SRS portion of SRS

7 of 36 units 93 of 93 units No units would 43 of 143 units 67 of 134 spill units would have
would have would have have wastes would have wastes removed
wastes wastes removed wastes (50 percent)
removed removed removed

(I9 percent) (100 percent) (30 percent)

Source: WSRC(1994a),

TE I Thetotalquanti& ofwastethatwould beproducedbyenvironmentalrestorationundertheexpected

waste forecast is estimated to be 4.71x 105 cubic meters (1.66x107 cubic feet). The contribution of each

waste type to the total waste is depicted in Figure 2-3, Based on the forecast assumptions, environmental

restoration waste would be dominated by hazardous waste.

Figure 2-4 charts the changes in environmental restoration waste during the 30-year period of analysis.

The quantities of this waste fluctuate from year to year because of assumptions about environmental

restoration activities in a given year. The forecast has four major volume peaks that can be attributed to

TE \ afewSRSunitsgeneratirrg largevol”mesofwaste. These units irrclude: SilvertmrRoadi” 1998the

Metal Burning Rubble Pit in 1999, the D-Area Ash Basin and K-Area Sludge Land Application in 2001,

and the Par Pond Sludge Application and Par Pond Groundwater Operable Unit in 2003. Liquid

high-level wastes would not be generated by environmental restoration,

2.1.4 MINIMUM WASTE FORECAST

TE I 2.1.4.1 S~

DOE made assumptions regarding projected waste volumes to create a potential minimum forecast for

analysis. There are limited changes intheassumed operating status of SRS facilities for this minimum

waste forecast. Minimum Processing, maintenance, andupgrades would beusedto maintain thesafe~

of the liquid high-level waste tank famr facilities, Other assumptions for the minimum waste forecast are

the same as for the expected waste forecast.
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The minimum forecast assumes that small quantities of additional low-level waste (less than 4 percent of

the low-level waste volume) would continue to be received at SRS from other DOE facilities and Naval

Reactors Program sites.

Variation be~een the expected forecast and the minimum forecast for operations would occur because

of presumed changes in requirements for handling wastes generated from environmental restoration

activities (investigation-derived wastes). Theminimum forecast assumes tiatonly 5percentoftie waste

(i.e., sOiIand mud) generated by routine environmental restoration activities would need to be managed

as ha2ardous waste (versus an estimate of slightly less than 20 percent for the expected waste forecast).

It was also assumed that purge water from well sampling would be treated as hazardous waste only if its

contamination was greater than 10times theapplicable maximum contaminant limits as established by

the Safe Drinking Water Act.

The total quantity of the waste from operations under the minimum waste forecast is approximately

5.06x105 cubic meters (l.79x107 cubic feet), Thepercentage thateach waste typecontributes tothe I ‘c
total operations, environmental restoration, and decontamination and decommissioning minimum waste

forecast isshown in Figure 2-5. Therelative percentages of thewaste ~pesdonot change substmtially

betieen theexpected andlninimum waste forecasts foroperations waste. Figure 2-6charts the

estimated changes in the operations, environmental restoration, and decontamination and

decommissioning minimum forecast during the 3O-yearperiod of analysis,

2.1.4.2 Decontamination and Decommissioning

A total of 658 facilities are scheduled to be decontaminated and decommissioned during tie 30-year

analysis period, pending available funding. Theassumptions regarding thestate ofdecontamination and

decommissioning required under the minimum waste forecast are presented in Table 2-7, I ‘rE

Table 2-7. Decontamination anddecommissioning of facilities during theanalysis period resulting in
the minimum waste forecast (1995 through 2024).

1995 through 1999 2000 through 2024

Inside central area Outside central area

53 to foundation 182 by removal 338 gutted
85 to foundation

TE

Source: WSRC(1994a).
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Figure 2-5. The 30-yea minimum waste forecast by SRS activity,
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The total waste volume during the next 30 years from decontamination and decommissioning under the

TC minimum waste forecast is expected to be 1.06x105 cubic meters (3.74x106 cubic feet), less than half the

volume of wastes generated by decontamination and decommissioning in the expected waste forecast.

The contribution of each waste type to the total decontamination and decommissioning estimate is

depicted in Figure 2-5. For decontamination and decommissioning, the relative percentages of the }vaste

TC I types arenotsubstantially differentbetween theexpectedandminimum waste forecasts, Figure 2-6

charts the estimated changes in the decontamination and decommissioning waste during the 30-year

period of analysis.

2.1.4.3 ~

The minimum estimate of wastes resulting from environmental restoration activities (Table 2-8) were

developed based on the assumptions regarding the various types of units listed in the SRS Federal

Facility Agreement (and presented in Appendix G of this EIS).

TE
I

Table 2-8. Assumptions from the SRS Federal Facility Agreement that were used to develop forecasts
of environmental restoration activities resulting in the minimum waste forecast.

AppendixesG.I and G.2 AppendixG.3 (non-spills) Appendix G.3 (spills)

Inside central Outside central Inside central Outside central
pm’tion of SRS pmtion of SRS pmtion of SRS pcationof SRS

No units would 23 of 93 units No units would 3 of 143 units 40 of 134 spill units would have
have wastes would have have wastes would have wastes removed (30 percent)
removed wastes removed wastes

removed removed

(25 percent) (2 percent)

Source: WSRC (1994a),

The minimum forecast for environmental restoration during the next 30 years predicts 2.21x105 cubic

meters (7.8x 106 cubic feet) of waste, roughly half the volume of environmental restoration waste in the

expected case. The contribution of each waste type to the total forecast is shown in Figure 2-5, For

environmental restoration, the relative percentages of the waste types dn not change substantially

‘E / between theexpectedandminimum waste forecasts, Figure 2-6chartstheestimatedchangesi”

environmental restoration waste during the 30-year period of analysis,
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2.1.5 MAXIMUM WASTE FOMCAST

2.1.5.1 SRS Op erations and Of fsite Waste Receints

The maximum waste forecast assumes that SRS would be required to manage additional waste due to: I l-E

(1) changes in the SRS mission or additional nuclear materials processing that would increase the

anticipated generation of waste, and (2) a small increase in the receipt of wastes from other DOE TE
facilities, Seven major SRS facilities would continue to operate until 2013 (Table 2-4) and would

continue to generate job-control waste. The wastes that DOE assumes it will receive in this forecast are

identified in alternatives being considered in other EISS, Sources of increased wastes volumes are: I TE

o Aluminum-clad spent nuclear fuel would come to SRS for processing in accordance with the DOE

Programmatic Spent Nuclear Fuel Management and Idaho National Engineering Laboratory TE

Environmental Restoration and Waste Management Programs EIS.

● Plutonium and tritium would come to SRS for recycling between 199S and 200S in accordance

with DOE’s plan to continue to operate the Pantex Plant as described in the Continued Operation

oj the Pantex Plant and Associated Storage of Nuclear Weapon Components EIS.

. An additional 6,440 cubic meters (2.27x 105 cubic feet) of Io}v-level, 1,5 cubic meters (53 cubic

feet) of mixed, and 9 cubic meters (320 cubic feet) of hazardous wastes would be generated at

SRS from new or expanded DOE operations annually beginning in 2005 and continuing beyond

the 30-year analysis period in accordance with the tritium supply and recycling alternatives under

the programmatic El S on reconfiguration of the nuclear weapons complex (now being considered

in a separate tritium supply and recycling programmatic EIS), The forecast did not include spent

nuclear fuel (approximately 23 cubic meters per year) or liquid low-level wastes (5 million

gallons per year) associated with the operation of a potential tritium supply at SRS.

TC

. Other wastes from elsewhere in the DOE complex as proposed in the working draft analyses of

the Waste Management Programmatic EIS. I TE

. Low-level waste received from the Naval Reactors Program was assumed to double due to the I TE

closure of the Bamwell commercial low-level radioactive waste disposal faci Iity,

. Mixed waste from other DOE sites proposed for treatment at SRS in the SRS Proposed Site TC
Treatment Plan.
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It is anticipated that additional trmrsuranic waste containing appreciable quantities of pIutonium-238

would come to SRS. SRS was the primary producer of plutonium-238. The maximum forecast assumes

the receipt of 127 cubic meters (4,490 cubic feet) per year of mixed plutonium-238 waste from other

DOE operations over the 30-year period.

The maximum waste forecast assumes that additional low-level waste (approximately 30 percent of the

low-level waste volume) would be received at SRS from other DOE facilities and nuclear naval

operations. SRS would also receive limited quantities of mixed waste from other DOE facilities and

Naval Reactors Program sites in accordance with the site treatment plan and other evaluations

(approximately 3 percent of the mixed waste volume).

Another variation between the expected and maximum waste forecasts for operations is the result of

presumed changes in requirements for handling wastes generated by environmental restoration

(i.e., investigation-derived wastes). The maximum waste forecast assumes that all waste (i.e., soils and

mud) generated by restoration activities would be handled as hazardous waste [versus estimates of less

than 20 percent in the expected waste forecast (and 5 percent in the minimum waste forecast)]. Purge

water from groundwater monitoring wells would be managed as hazardous waste.

The total quantity of waste from operations in this forecast during the next 30 years is estimated to be

1.43x106 cubic meters (5.05 x107 cubic feet), roughly twice the volume in the expected forecast. The

percentage of each waste type that contributes to the total operations forecast is shown in Figure 2-7.

The relative percentage of high-level waste decreases and low-level waste increases substantially

between the expected and maximum forecasts, Figure 2-8 charts the estimated changes in operations

waste during the 30-year period of analysis.

2.1.5.2 D~g Decom issionin

All 423 facilities outside the central portion of SRS scheduled for decontamination and decommissioning

between 2000 and 2024 would be cleaned up to greentield status (compared to foundation status in the

expected waste forecast). Facilities within the central portion of SRS would be taken to their foundations

(compared to gutted in the expected waste forecast).

A total of 658 facilities are scheduled to be decontaminated and decommissioned during the 30-year

analysis period, pending available funding, The assumptions regarding the level of decontamination and

decommissioning required under the maximum waste forecast are presented in Table 2-9.
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Figure 2-7. The 30-year maximum waste forecast by SRS activity.
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Table 2.9. Decontamination and decommissioning level of facilities during the analysis period resulting ~C
in the maximum waste forecast (1995 through 2024).

1995 through 1999 2000 through 2024

Inside central area Outside central area

53 to foundation 182 to foundation 423 to greenfield
I

TC
I

Source: WSRC (1994a).
I

The total quantity of waste generated by decontamination and decommissioning during the next 30 years

in the maximum waste forecast is estimated to be about 5,24x 105 cubic meters (1.85x 107 cubic feet),

more than twice the volume in the expected waste forecast. The contribution of each waste type to the
TC

total forecast is depicted in Figure 2-7. The relative percentages of the waste types do not change

substmstially between the expected and maximum waste forecasts. Figure 2-8 charts the estimated I TC

changes in the decontamination and decommissioning waste during the 30-year period of analysis,

2.1.5.3 E nviron mental Restoration

The maximum estimate of waste volumes from environmental restoration (Table 2- 10) was based on the

assumptions regarding the various ~pes of units listed in the SRS Federal Facility Agreement (and

presented in Appendix G of this EIS),

Table 2-10. Assumptions from the SRS Federal Facility Agreement that were used to develop forecasts
of environmental restoration activities resuIting in the maximum waste forecast,

AppendixesG,1 and G.2 Appendix G.3 (Non-spills) Appendix G.3 (Spills)

Inside central Outside central Inside central Outside central
portion of SRS pofiion of SRS pmtion of SRS portion of SRS

36 of 36 units 93 of 93 units No units would 101 of 143 134 of 134 spill units would have
would have would have have wastes units would wastes removed
wastes wastes removed have wastes (100 percent)
removed removed removed

(100 percent) (100 percent) (71 percent)

TE

Source: WSRC (1994a).

In the central portion of SRS, 20 percent of the Burial Ground Complex in E-Area and 5 percent of the

Mixed Waste Management Facility in E-Area would be removed for treatment and disposal. The

remainder of the wastes at each of these facilities would be treated in place. As a result of the more

intensive forms of environmental remediation (e.g., removal of previously disposed waste), the amount

of each waste type would be greater than in the expected waste forecast. \ TE
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TE I Thetotalquantity ofwastefromellvirolmelltalrestorationiltlemaximumwasteforecastduringthe

next 30 years is estimated to be 1.65x106 cabic meters (5.83x107 cubic feet), roughly three and one-half

TE I timesthevolumeoftheenvironnentalrestorationwasteitheexpectedwasteforecast. The percentage

of each waste type that contributes to the environmental restoration forecast is depicted graphically in

Figure 2-7. The relative percentages of tmnsuranic and mixed wastes increase and hazardous waste

TEld ecreases substantially between the expected and maximum waste forecasts. Large volumes of

transuranic and mixed waste result from the removal of previousl y disposed waste in the Burial Ground

Complex and Mixed Waste Management Facility dnring the years 2000 through 2005. The large volume

TC ( ofwasteisinadditiontotlewastefrontloseunitspreviouslydiscussedintheexpectedwasteforecast.

Figure 2-8 charts the estimated changes in the environmental restoration waste during the 30-year period

of analysis,
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This section describes how each waste would be handled under the no-action alternative. For this EIS,

the no-action alternative is defined as the continuation of current practices and includes the need to

construct additional storage and disposal facilities to manage additional wastes, as has been done in the

past,

Section 2,2,1 discusses the current waste minimization program at SRS and its goal of reducing the

amounts of waste generated. Waste reduction is an essential aspect of the no-action alternative. The

waste minimization program reduces the amounts of liquid high-level radioactive, low-level radioactive,

hazardous, mixed, and transuranic wastes and would be applied under each alternative, including the no-

action alternative, Sections 2,2.2 through 2.2,6 each describe a specific type of waste and how that waste

is handled under the no-action alternative. Section 2.2,7 presents a summary of the treatment, storage,

and disposal options applied to each waste type under the no-action alternative. See Acronyms, TE

Abbreviations, Use of Scientific Notation, and Explanation of Number Conversions for a discussion of

how numbers were treated.

2.2.1 POLLUTION PREVENTION/WASTE MINIMIZATION

2.2.1.1 Introduction

The pollution prevention program at SRS began as isolated efforts to reduce waste, In 1985, DOE

developed a hazardnus waste minimization plan (Roberts 1985) in response to the Hazardous and Solid I TE

Waste Amendments of 1984 (P.L. 98-616). A sitewide approach to waste minimization for each waste

type began in 1990 with the development of the Savarrrrah River Site Waste Minimization Plan. This

more comprehensive approach was required by DOE Order 5400.1, “General Environmental Protection

Program.”

Since 1990, DOE expanded the waste minimization program with a dedicated management group and

annual funding of approximately $1 million. The waste minimization program is part of SRS’Spollution

prevention program under the Department of Ener~, Savannah River Site Waste Minimization and

Pollution Prevention Awareness Plan, FY 1995 (WSRC 1994e).

Waste reduction is achieved through (1) source reduction or (2) recyclitlg. Source reduction decreases or

eliminates wastes before their generation and inchldes recycling lvithin a process, material substitution,

process modification, administrative controls, and good holjsekeeping practices. Recycling is the use,
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reuse (return of a material to a process as input), or reclamation (recovery of a useful or valuable

material) ofa material. Waste minimization activities arepati ofpollution prevention, which also

includes energy conservation, source reduction and recycling of wastewater, and source reduction of air

emissions.

2.2.1.2 Annrral Reductions inthe Generation of Waste

Since 1990, DOEhasmade substantial progress toward reducing wastes generated at SRS. The amounts

ofalltypes ofwaste havedecreasedsince 1991, with thegreatest percentage reductions inh=ardousmd

mixed wastes. Reductions inhazardous andmixed wastes were accomplished mainly by material

substitution. Forexample, hazardous solvents used fordegreasing have been replaced by nonhazardous

ones. Table 2-llpresents theamounts ofeachwaste @degenerated inl99Othroughl993.

TE I Tab1e2-11. Wastegeneratedfrom ,990thro”gh 1993 (cubicmeters).ab

Waste type 1990C 1991C 1992 1993

High-level 2,400 3,200 1,680 1,560

Low-level 25,480 22,090 12,500 14,200d

Hazardous 170 90 100 70

Mixed NAe 33 20 4

Transuranic 760 660 570 390

a. Source: Boyter (1994a).
b. Toconvert tocubic feet, multiply by35.31.
c. Based on quarterly averages.
d. The1993increase intl]eatnount oflow-level waste isatiributed toenvironmental restoration

activities. However, even tllougll tllealnount oflow-level waste illcreased, approximately
1,200 cubic meters (42,400 cubic feet) more waste would have been generated if waste minimization

TE I activities had not been implemented (Boyter 1994b).
e. NA=not available.

2.2.1.3 W S~ als

Thecurrent goals forwaste minimization arepresented in Table 2-l2. Thegoals arereviewed at least

annually forappropriateness to SRS’swastes, Progress istracked and repotted quarterly.

A goal for the low-level waste m inimization efforts for 1994 kvasto avoid generating at least 1,870 cubic

meters (66,000 cubic feet) of waste, By August 1994, SRShadachieved 50percent ofthis goal,
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eliminating approximately 935 cubic meters (33,000 cubic feet) of low-level waste generation (Stone

1994a).

Table 2-12. Waste minimization goals.a

Implement waste minimization activitiesto avoid generating at least I ‘E
1,870 cubic meters (66,000 cubic feet) of low-level waste by
December 31, 1994.

Reduce generation of high-level, hazardous, mixed, and transuranic
wastes by 10percent of fiscal year 1994 totals by September 30,
1995.

Reduce total releases of toxic chemicals and offsite transfers for
treatment and disposal by 50 percent (based on the first year the

chemical wasrepofied ona TRIReportb) by December 31, 1999.

Reduce the volume of newly generated low-level, hazardous, mixed,
and transuranic waste (excluding decontamination and
decommissioning and environmental restoration waste) by
50 percent by December 31, 1999.

a. Source: WSRC(1994e).
b. TM Repoti= Toxic Release Invento~Repofi required bythe Emergency Planning and Communi~

Right-to-Know Act.

2.2.1.4 Waste M inimization Practices and Initiatives

Major sourw reduction and recycling practices and initiatives are briefly discussed below and are

summarized in Table 2-13.

2.2.1.4.1 Source Reduction

Radioloz ical Controls

SRS currently has more than 0.4 square kilometer ( 100 acres) of radiological materials areas within

which waste isroutinely categorized as low-level waste. DOEwasable toreduce thesizeof such areas

andthereby reduce thevolume oflow-level waste. lnaddition, SRSisimplementing, onatrial basis,

new waste segregation methods that could further reduce the amount of waste classified as low-level

because it was generated in a radiological materials area.

SRS has implemented new radiological control procedures that eliminate some protective clothing

reqrsirements inradiological materials areas. In 1993, radiological controls kept approximately

540 cubic meters (19, 100 cubic feet) of low-level waste from being generated as a result of changes in
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Table 2-13. Waste minimization activities under the no-action alternative.a
Annual

minimization
Minimization activity Waste amountb,c

Implementing new radiological controls (reducing size of Low-level waste 540

radiologicalmaterials areas, eliminatingprotectiveclothing
requirements,using new waste segregation control protocols)

Using prefabricatedradiologicalcontrol structures Low-levelwaste

Substituting for hazardous materials Hazardous and mixed waste

Offering excess chemicals for reuse Hazardous waste

Modifying process and procedures at F/H-Area Effluent Treatment Low-level waste

Facilityh

Modifying process at M-Area Liquid Effluent Treatment Facilityh Mixed waste

Reusing lead shielding Mixed waste

TC
I

Recycling cadmium-plated filter frames Mixed waste

Replacing wooden pallets with reusable steel pallets Low-level waste

Maximizing waste burial container volume Low-level waste

Using metal waste as burial containers Low-level waste

Using “suspect” snils for backfill Low-level waste

Recycling spent photographic fixative Hazardous waste

Recycling scrap lead Hazardous waste

Recycling refrigerant chlorofluorocarbons Hazardous waste

Recycling solvents Hazardous waste

TE
I

Recycling lead-acid batteries Hazardous waste

Decontaminating tools and equipment Low-1evel and mixed waste

TE
I

Recycling contaminated steel equipment Low-level waste

TE I a. Sources: WSRC (1994 e); Hess (1995a).
b. Amount given in cubic meters; to convert to cubic feet, multiply by 35.31.
c. Amount given is based on historical waste forecast records, unless otherwise indicated.
d. Proiected annual waste reduction amount.

ssod

~~e

5.69x 104f,g

NAi

34

NA

1ook

370d

NA

415

NA

2

2.72xlo4f

NA

4

2,6701

NA

6.551m

e. Wa~te reduction from 1992 to 1993, which was due primarily to material substitution. Waste reduction amount
exclusively attributable to material substitution not available.

f. Amount given in kilograms; to converi to pounds, multiply by 2.2.
g. Waste minimization amount since 1992.
h. Example of a process improvement.
i. NA = not available,
j. Reduction over a 2.year period.
k. One-time recycling activity.

TC 1. Number of batteries recycled,
m. Amount to be recycled over a 3-year period.
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protective clothing requirements and the implementation of these controls (WSRC 1994e). These control

procedures include the use of prefabricated radiological containment huts and windbreaks that can be

checked for contamination and reused if not contaminated, Prefabricated glove bags were also

introduced to eliminate the use and subsequent disposal of special protective clothing. Use of these

prefabricated radiological control devices is estinrated to reduce low-level waste generation by up to

850 cubic meters (30,000 cubic feet) per year (WSRC 1994e),

Mate rial Substitution and Chemical Product Management

Since 1990, SRS has implemented programs to reduce the use of products that generate har,ardous or

mixed waste by substituting those that do not contain hazardous components and therefore would not

produce a hazardous or mixed waste, These substitutions have decreased the amounts of hazardous and

mixed waste. Under the new chemical management program, SRS has centralized efforts to find

substitutes for products containing hazardous ingredients and to ensure that those substitutes are

purchased whenever possible (Stone 1994b). For example, DOE substituted tbe nonhazardous Engine

Clean for the hazardous organic solvent Engine Brite previously used to clean machine engines; the

nonhazardous Safetap fluid for the Rapid Tap cutting fluid that was up to two-thirds trichloroethylene;

and the nonhazardous Decon-Ahol for a xylene-based organic solvent called Magrraj7m SKC-HF

Spotcheck, used for cleaning welds during metal fabrication work.

SRS’Scentralized chejn ical management uses comlnodit y management. The intent is to use procurement

controls to minimize the amomlt and toxicity of chemicals entering SRS and to minimize the amount of

chemicals disposed of as waste by marketing excess chemicals both onsite and offsite (Stone 1994b).

Before chemicals are purchased, procurement requests are reviewed by the Chemical Commodity

Management Center, excess chemical inventories are checked for the chemicals, and less toxic material

substitutions are evaluated.

Chemicals that are no longer needed by the organization that purchased them are designated as excess.

Once a chemical is designated as excess, an alternate onsite user is sought. If no onsite user is identified,

offsite users are sought. Offsite users are solicited by procurement and through government and school

donation programs. Since 1992, the excess chemical program has reduced the amount of hazardous

waste disposed of by SRS by approximately 56,900 kilograms (1.25x105 pounds) (Larkin 1994; Tuthill

1994; Hess 1994b).

I TC

SRS sells used lead-acid batteries to a vendor for recycling. Approximately 1,600 (in 1992), 2,670 (in

1993) (Boyter 1994a), and 550 (through June 1994) (Stone 1994c) batteries have been sold to recyclers,
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Nlscellaneous Process Imrrr ovements

Numerous process improvements have been implemented to reduce waste generation. Process

improvements are suggested by employees, imported from other DOE sites, mrd produced by in-depth

studies of processes to evaluate minimization opportunities. Two examples of recent process

improvements are:

. Moditicatiolls to process piping and procedures at the F/H-Area Effluent Treatment Facility now

allow for backflushing of large carbon filter beds. This process improvement at least doubles the

life of the filter, reducing the amount of low-level waste generated by the facility (Stone 1994b).

. Disposable filter paper take-up rolls used at the M-Area Liquid Effluent Treatment Facility were

replaced with reusable, cleanable filter belts. As a result of this process improvement, 33 cubic

meters (1,200 cubic feet) less mixed waste will be generated by the facility over a 2-year period

(Stone 1994b).

In-Process Recvclinp

SRS continues to reuse witbin its radioactive processes lead shielding that has been contaminated,

provided that it is below a certain level of radioactivity. If the shielding is no longer needed in a

particular location, it is surveyed for contamination and, if the levels are low enough the lead is

reinstalled where needed within tbe process. Lead that is too contaminated to reuse is considered mixed

waste and managed accordingly.

Wte rial and Wa ste Packaging Imnrovement$

To minimize the amount of waste needing disposal, SRS has reduced material rmdwaste packaging.

Materials and equipment are unpacked before entering radiological materials areas so the packaging does

not have to be treated as low-level waste. Wooden pallets are being replaced with steel pallets that cm

be surveyed with more confidence and decontaminated if necessary. Replacing the wooden pallets will

result in a low-level waste savings of approximately 370 cubic meters (13,100 cubic feet) in 1994 (Stone

1994b).

Improvements in waste packaging have been implemented to maximize use of disposal containers and

save space in disposal facilities. Some low-level waste destined for disposal containers is no longer first

packaged in cardboard boxes. Elimination of the cardboard boxes increases the amount of waste that can
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be packed in each container (Stone 1994b), DOE converted low-level metal materials such as piping into

burial containers, Reuse of these metal wastes as burial containers saved approximately 415 cubic

meters (14,700 cubic feet) of disposal space in 1993 (Stone 1994b).

In addition to packaging improvenrents, SRS implemented a program to use soil that is suspected of

being contaminated (called “suspect soil”), rather than fresh soil, in waste disposal. Soil that has been

removed from a site because of radiological contamination is suweyed for radionucl ides and sorted as

radioactively contaminated or suspect. Instead of disposing of the suspect soil, SRS uses it as the

backfill for the engineered low-level waste trenches where the contaminated soil and other low-level

radioactive waste is disposed of (Stone 1994b). [m

2.2.1.4.2 Recycling

SRS reclaims some hazardous wastes onsite, including spent photographic fixative, scrap lead,

refrigerant chlorofluorocarbons (Freon@), and paint solvents.

Spen t Photograrrhic Fixative

Silver is reclaimed from spent photographic fixative generated by SRS’Ssilk screening and x-ray

operations. The silver recovery unit is described in Appendix B.24, Approxilrrately 2 cubic meters

(70 cubic feet) and 2.5 cubic meters (88 cubic feet) (Stone 1994c) of spent photographic fixative was

recycled in 1993 and through June 1994, respectively. The unit’s cartridge filters captore the silver, and

the remaining nonhazardous solution is sent to an SRS sanitary treatment facility (Harvey 1994a). When

a cartridge filter is fdled, it is sent to the U.S. Department of Defense for recovery of the silver.

SC aD Lr ead

Scrap lead that is not contaminated with radioactivity is recycled at SRS by melting the lead and

fabricating it into a useful form, Approximately 9,980 kilograms (22,000 pounds), 27,200 kilograms /m

(60,000 pounds) (Boyter 1994a), and 16,100 kilograms (35,500 pounds) (Stone 1994c) of lead were

recycled in 1992, 1993, and through June 1994, respectively. The residue from the lead melting process,

a hazardous waste, averages 2,450 kilograms (5,400 pounds) per year (Harvey 1994a).
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Hrant Chlorofluorocarbons (Freon@)

Portable recovery units are used at SRS to recycle chlorofluorocarbons used in refrigeration and air

conditioning units. Theunits areclosed-loop systems thatallow recovery andreuse of the existing

refrigerant without escape to the atmosphere.

Appendix B,24.

~

Information on these recycling units is provided in

Spent paint solvents from construction operations are distilled in five distillation units at SRS (described

in Appendix B.24). Approximately 2cubicmeters (71 cubic feet), 4cubicmeters (140 cubic feet)

(Boyter 1994a), and 1 cubic meter (35 cubic feet) (Stone 1994c) of spent paint solvents were recycled in

1992, 1993, andthrougll June 1994, respectively. These amounts represent 100percent of thespentpaint

solvent generated byconstruction operations. Since 1993, thedistillation units haveyielded

approximately 4 cubic meters (140 cubic feet) of reclaimed solvents (Hnrvey 1994b) for construction

projects. Approximately 22Okilograms (48Opounds) ofresidue indisposed ofashazardous waste per

year(Harvey 1994a), Inaddition topaint solvents, SRSalso plans todistill clllorofluorocarbons usedas

solvents.

Rad ioactivelv Con taminaterl Tools and Eauipment

SRS minimizes disposal of radioactively contaminated tools and equipment by collecting them for

decontamination andsubsequent reuse. Tools arecollected andsent toastaging meain C-Area for

segregation, Contaminated tools aredecontaminated at facilities located in C-or N-Areas. In N-Area, a

vacuum stripping process, which is similar to a recycling sandblaster, uses aluminum oxide as the grit.

SRS plans to implement carbon dioxide blasting, which is less erosive than vacuum stripping but highly

effective, asthelnain decontamination technology beginning in 1995. Carbon dioxide blasting has no

secondaW wastes; only thecontaminants tlIelnselves arelefi for disposal, Inaddition, beginning in 1995

a Kelly Decon Machine@, using superheated steam, will clean larger, more intricate equipment (Miller

1994). More information ondecontamination technology ispresented in Appendix B.24.

~~

Recycling opportunities exist for the large amount of scrap metal generated by the decommissioning of

equipment. Tllebefleficial reuse prograln demonstrates theviability of thedecontamination ofmetalst0

levels where they can be smelted and fabricated into waste containers.
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demonstration with private firms. Tllisdelnonstratioll would conveti approxilnately 54metric tons

(60shofitons) ofradioactive scrap metal towaste containers overa3-yearperiod (Hess l994b). Ifitis Im

successful, it could lead to the recycling of large amounts of radioactive scrap metal into waste

containers, eliminating the Ileed to dispose of the contaminated metal as low-level waste and the need to

obtain anequivalel~t number ofnewwaste containers (Boefiillger l994a). Approximately 6,600 cubic.

meters (2,33x 105 cubic feet) of low-level waste in the form of 68 scrap heat exchangers would be

convetied towaste containers and beneficially reused (Boetiinger 1994b). Other types of contaminated

scrap stainless steel would also be available for conversion.

mmi.m-Plate d Filter Frames

I
DOE will recycle approximately 100 cubic meters of cadmium-plated high efficiency particulate air filter

I
frames using anoffsitevendor. Tllevetldor will remove the filter media from the frames priorto

processing the remaining metal. Filter media that are removed will be returned to SRS for disposal as

low-level radioactive waste. This wi II be a one-time recycling activity because all of the cadmium-

plated filters have been removed from service and replaced by nonhazardous stainless steel framed filters

(WSRC 1995; Blankeahom 199S),

2.2.2 HIGH-LEVEL WASTE

The no-action alternative for 1iquid high-level waste would coutinue current management practices,

Figure 2-9 shows the management practices for high-level waste from receipt and storage of liquid high-

Ievel waste in tanks to preparation and processing into forms suitable for final disposal. As cumently

planned, liquid high-level waste would be removed from the storage tanks and processed through the

Defense Waste Processing Facility into borosilicate glass sealed in stainless steel containers. The major

components of th is plan have been analyzed separately in the Final Supplemental EnvironmerrtaI Irrrpact

Statement Defense Wa$teProcessing FaciIi@. The remaining components of the plan, including storage,

evaporation, wastewater treatment, and waste removal operatiol]s are considered in this EIS.

TC
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Specific management practices for liquid high-level waste included under the no-action alternative are

listed below,

. Continue receiving and storing liquid high-level waste in the F- and H-Area tank farrna.

. Remove from service tank systems and components that do not have complete secondary

containment.

. Continue operating existing evaporators.

● Continue removing waste from tanks and preparing it for treatment in the Defense Waste

Processing Facility.

. Continue operating the F/H-Area Effluent Treatment Facility,

In addition, under the no-action alternative, DOE would:

. Continue to construct and then operate the Replacement High-Level Waste Evaporator.

. Implement final construction, stafiup testing, and operation of the New Waste Transfer Facility.

2.2.2.1 Continue Receiving and Storin~ of Liquid Hizh-Level Wast e in the F- and H-Area T~ I TE

w

Under the no-action alternative, the tank farms would continue to receive waste from the chemical

separations facilities (F- and H-Canyons), the Receiving Basin for Offsite Fuel, the Savannah River

Technology Center, the H-Area Maintenance Facility, and reactor areas, Two additional facilities, the

Defense Waste Processing Facility and Extended Sludge Processing, are expected to send recycled

wastewater to the tank farms during the next 30 years.

The tanks currently contain approximately 1.31x105 cubic meters (3 .45x 107 gallons) of high-level waste

and are at more than 90 percent of usable capacity (WSRC 1994b, ~. Approximately 22,000 cubic I TE

meters (5.8 1x106 galIons) of high-level waste would be received in the tank farms during the remaining

years of the high-level waste program, which would continue until 2018. According to current operating

plans and projected funding, by2018 DOE expects that the high-level waste at SRS would have been

processed into borosilicate glass, and the tanks would be empty (Hess 1994c). This forecast assumes the
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expected amount of waste would be generated and that current waste management practices and

stabilization options being considered for existing site inventories of nuclear materials would continue.

Decisions madepursuallt tootller NEPAallalyses could extend tlleperiod ofwaste generation, The

effect of additional waste generated by future progranls would primarily mean an extended period of

waste storage and treatment, not treating larger volumes of waste within the next decade (Hess 1994d).

The no-action alternative assumes that DOE would continue to receive waste from the F- and H-Area

separations facilities, store it in tanks with full secondary containment (Type III) in the tank farms (see

Appendix B. 13), operate the existing evaporators to reduce the volume of waste, complete construction

and begin operation of the Replacement High-Level Waste Evaporator, and build no new tanks.

If the tank farms atld evaporators operate as projected, tank space can be maintained at acceptable levels

(Bignell 1994a). Tllisprojection assumes successful statiup andoperation of In-Tank Precipitation,

Extended Sludge Processing, the Replacement High-Level Waste Evaporator, the New Waste Transfer

Facility, and the Defense Waste Processing Facility, which are IIecessary to process the waste into

borosilicate glass.

Approximately 3.03 x104 cubic meters (8.OX106 gallons) of liquid high-level waste would continue to be

stored in Type I, II, and IV tanks (older tanks with a greater potential for releasing waste into the

envirollmellt) ulltilwaste removal operations were colnplete(BigI]ell 1994b). Additional tank capacity is

resewed asacontingellcy incasescl]eduled suweillances reveal Ieaksin tanks orifa catastrophic failure

were to occur, Sllould asituation arise tllatwarranted it, altertlative storage options, including

constructing new tanks, would also reassessed andsubjected toappropriate NEPA review. A detailed

description of the tank farms is presented in Appendix B.13.

2.2.2.2 Waste Removal

In the Federal Facility Agreement (an agreement between DOE, EPA, and SCDHEC), DOE committed

to removing wastes from older tanks that do not meet secondary containment requirements (Tanks 1

through 24), The high-level waste removal operations described in this EIS would comply with the

proposed plan and schedule provided under the Agreement, Under the no-action alternative, DOE would

continue to remove waste from the older ta!~ksthat have the greatest potential for releases to the

environment. All tanks would be empty by 2018. Under th is alternative, activities would include

removal of waste, water wash i[lg, and transferring tanks to a decontamination and decommissioning

program. Completion of several key activities is necessary before waste removal can begin. These

include putting the Replacement High-Level Waste Evaporator into operation, restarting and operating
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Extended Sludge Processing, and starting up and operating the New Waste Transfer Facility, In-Tank

Precipitation, and the Defense Waste Processing Facility. A detailed discussion of waste removal

operations as currently plamled is presented under the tank farms facility description in Appendix B. 13,

2.2.2.3 Continue Operating Existinp Hirh-Level Waste Evaporators

Under the no-action alternative, DOE would continue to operate the 2F and 2H evaporators. The prim~

goal of operating the two evaporators would be to reduce the current backlog of waste and ensure that

there would be at least 1.14x104 cubic meters (3.01x106 gallons) of available tank space to receive

recycled wastewater from the Defense Waste Processing Facility when that facility begins operating and

maintain 4,900 cubic meters (1.29x 106 gallons) of available space that is required to be held in reserve

should a tank fail, After the Defense Waste Processing Facility begins operating, the 2F and 2H

evaporators could not process waste fast enough to keep pace with the generation of recycled Defense

Waste Processing Facility wastewater and other new waste. As a result of this shortfall in evaporation

capacity, available space in the tank farms would decrease until the Replacement High-Level Waste

Evaporator begins operating (targeted for May 1999) (WSRC 19949. A detailed discussion of the

existing evaporators is presented in Appendix B, 13,

2.2.2.4 Continue Orreratin~ the F~-Area Effluent Treatment Facility

Under the no-action alternative, DOE would continue to operate the F/H-Area Effluent Treatment

Facility to support high-level waste processing. This facility discharges treated effluents to surface water

in accordance with a National Pollutant Discharge Elimination System permit and transfers concentrated

waste to the Saltstone Manufacturing and Disposal facility for treatment and disposal. Additional

treatment capacity would not be required for the additional wastes from treatment of high-level wastes

over the 3O-yearperiod. Appendix B. 10 describes the F/H-Area Effluent Treatment Facility in detail.

2.2.2.5 co ntinue Co nstructinv and Begin Oneratirrg the Rerrlacement High-Leve] Waste

Evaporator

Under the no-action alternative, DOE would complete construction of and operate the Replacement

High-Level Waste Evaporator. A detailed discussion of the capabilities of the Replacement High-Level

Waste Evaporator is presented in Appendix B.25. Operation of the Replacement High-Level Waste

Evaporator would not be substantial y different than operations of the existing high-level waste

evaporators. The annual quantity of overheads processed and the characteristics of the materials handled

would be similar to those of the existing evaporators.
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Based on the 30-year waste forecast, the Replacement High-Level waste Evaporator or another method

of reclaiming tauk space is needed to support the long-term operation of DOE’s high-level waste

program. Without the Replacement High-Level Waste Evaporator, the tank farm would run out of the

tank space required for the Defense Waste Processing Facility to recycle wastewater within a few years

of its startup (Davis 1994).

2.2.2.6 m letCo p e Construction and Beti n Oneratin~ the New Waste Trans tyfer Facili

Under the no-action alternative, DOE would complete construction of and operate the New Waste

Transfer Facility, which allows trausfers between the H-Area tank farm and the Defense Waste

Processing Facility. Appendix B. 17 presents a detailed description of the facility.

The New Waste Transfer Facility was built to replace an old diversion box and would operate in a

manner similar to existing pump pits and diversion boxes used for waste transfers in the F- and H-Area

tank farms.

2.2.3 LOW-LEVEL WASTE

Under the no-action alternative, DOE would continue management practices for low-level waste that are

in effect now and initiate those in current DOE plans (Figure 2-10). At SRS, low-level waste is

segregated into several categories to facilitate proper management (see Sections 2.1.1 and 2.

Management practices for low-level waste under the no-action alternative are listed below.

.

.

.

.

.

,2).

Contiuue to compact some low-activity waste to redtlce its volume,

Continue to dispose nf low-activity waste in the low-activity waste vaults.

Continue to dispose of suspect soil in the engineered low-level trench until its capacity is reached,

then send suspect soil to shallow land disposal in slit trenches.

Continue to dispose of intermediate-activity waste, both tritiated and nontritiated, in tie

intermediate-level waste vaults.

Continue to store Iollg-lived process water deionizes and other long-lived wastes in the long-

lived waste storage buildi)lg,
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Figure 2-10. Low-level waste management plan for the no-action alternative,
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. Continue to store naval hardware on the storage pads ill E-Area pending completion of the

radiological performance assessment and subsequent shallow land disposal.

‘rE I D0E0rder582O.2A(RadioactiveWasteManagement)establislesperformanceobjectivesforthe

disposal of low-level wastes. A radiological performance assessment is required to ensure that the waste

inventory and the proposed disposal method provide reasonable assurauce that the performance

objectives of DOE Order 5820.2A will be met. The performance objectives list specific dose limits and

protect humau health The performance assessment projects the migration of radionuclides from the

waste to the environment and estimates the resulting dose to people. DOE completed the radiological

performance assessment for the current low-level waste vault design and incorporated tbe results into the

waste acceptance criteria to define maximum radionuclide inventory limits for disposal (Martin Marietta,

EG&G, and WSRC 1994). Prior to 1988, DOE disposed of naval hardware by shallow land disposal.

Since 1988, DOE has stored uaval hardware pending completion of a radiological performance

assessment. DOE has also completed a radiological performance assessment for trench disposal of

suspect soils as part of the radiological performance assessment for the E-Area vaults. DOE anticipates

that naval reactor hardware would also be deemed suitable for shallow land disposal after additional data

on the composition and configuration of the waste forms is obtained and can be incorporated in the

radiological performance assessment. The long-lived waste storage buildings are designed to provide

long-term storage for low-level wastes containing isotopes that exceed the performance criteria for

disposal.

For purposes of analysis in this EIS, low-level wastes that are not stabilized prior to disposal (except for

suspect soils and naval hardware, as discussed above) would be certified to meet the waste acceptance

criteria for disposal in tbe low-level waste vaults. Stahi Iized waste forms resulting from the proposed

treatment activities would be evaluated against DOE Order 5820.2A performance objectives.

Radiological performance assessments for these stabilized low-level wastes (e.g., wastes in which the

radionuclides have been immobilized in a cement or glass matrix or encapsulated) are expected to

demonstrate that shallow land disposal achieves the objectives. For purposes of analysis in this EIS, it

has been assumed that stabilized waste forms would be sent to shallow land disposal, The following

sections discuss the treatment, storage, and disposal of low-level wastes under the no-action alternative.

2.2.3.1 Dispnsal of Low-Activitv Waste

TE I

Under the no-actio]l alternative, DOE would continue to compact low-activity job control waste to

extend disposal capacity, Refer to Appendix B,4 for a description of the compactors. Compatible

low-activity waste ill 2 l.iuch cardboard boxes would be placed in steel containers and compacted at one
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of two low-level waste compactors. Some compatible low-activity waste in plastic bags would also be

placed in 2 l-inch cardboard boxes and compacted in the L-Area compactor. Low-activity waste that

cannot be compacted or does not meet compactor waste acceptance criteria would he placed in steel

boxes (WSRC 1993b). Approximately 1.19x105 cubic meters (4.20x 106 cubic feet) (25 percent of the

forecast low-level waste) would be compacted over the 30-year analysis period. This waste volume

represents the maximum operating capacity of the three existing compactors,

Containerized low-activity waste was disposed of in engineered low-level tienches in the Low-Level

Radioactive Waste Disposal Facility in E-Area until March31, 1995 (WSRC 1994g). To date, three

engineered low-level trenches have been filled. The fourth engineered low-level trench is cumently

receiving suspect soil only (Hess 1995b). In September 1994, DOE began to use concrete vaults

(referred to as the low-activity waste vaults) for disposal of containerized low-activity waste. The same

wastes that had been disposed of in the engineered low-level trenches would be disposed of in low-

activity waste vaults, One low-activity waste vault has been constructed and additional vaults would be

constructed as needed. Refer to Appendix B.8 for a description of the low-activity waste vaults.

Operation of low-activity waste vaults would be similar to the engineered low-level trench operation for

low-activity waste.

The 30-year waste forecast indicates that approximately 4.11 x105 cubic meters (1.45x 107 cubic feet) of

low-activity waste is expected over the next 30 years, Assuming that the engineered low-level trench

would receive suspect soil only and all containerized low-activity waste is being disposed of in a low-

activity waste vault, it is expected that tbe existing vault would reach its capacity by the year 1997. A

new vault would need to be constructed every 2 to 4 years for the remainder of the 3O-yearperiod, for a

total often additional vaults (Hess 1995c),

Under the no-action alternative, DOE would send suspect soil to shallow land disposal (Hess 1994e).

See Appendix B.27 for a description of shallow land disposal. Currently, soil that is suspected of being

contaminated (suspect soil) is transported to E-Area and used as backfill material in the engineered

low-level waste trench, which is expected to be full in early 1995. In this EIS, a slit trench serves as the

prototype for future shallow land disposal. It has usable dispnsal capacity of 1,100 cubic meters

(38,800 cubic feet). Based on this capacity, it is estimated that 29 slit trenches would be required to

dispose of the forecast 3Ox 104 cubic meters ( 1.06x 106 cubic feet) of suspect soil over the 3O-year

analysis period (Hess 1995c),
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L2.3.2 Dispo sal of Inter media te-Activitv Waste

DOE has disposed of intermed iate-activity waste in two types of greater confinement disposal facilities,

ooreholes and engineered trenches, in the Low-Level Radioactive Waste Disposal Facility in E-Area.

Existing boreholes have reached capacity and no further borehole construction is anticipated. Refer to

Appendix B.27 for a description of greater confinement disposal boreholes and engineered trenches.

DOE disposed of intermediate-activity waste (reactor scrap metal and bulk materials) in the greater

confinement disposal engineered trellcb until March 31, 1995 (WSRC 1994g). The current engineered

trench has a capacity of 3,400 cubic Ineters (1.2x105 cubic feet) and is filled to 75 percent of capacity

(Hess 1994~. There is 850 cubic lrreters (30,000 cubic feet) of capacity remaining however, DOE has

no plans to place ally additional interlmediate-activity waste in the greater confinement disposal

engineered trench (Hess 1995b). In February 1995, DOE began to use concrete vaults, referred to as the

intermediate-level waste vaults, for disposal of containerized intermediate-activity waste. Refer to

Appendix B.8 for a description of interlnediate-level waste vaults.

Under the IIo-actio!l alternative, DOE would dispose of intermediate-activity tritiated and nontritiated

wastes in the inter!nediate-level waste vaults. In the past, separate intermediate-level tritium arrd

nontritiutrr vaults were constructed ~vithtritium vaults having two cel1sand nontritium vaults having

seven cells. h) the future, all itltertnediate-level waste vaults would have nine cells, but interrnediate-

activity (tritiated and nolltritiated) waste would still be segregated for disposal; tritiated and nontritiated

waste would be disposed of in separate cells in the same vault (Hess 1994e).

The expected waste forecast indicates that 22,000 cubic meters (7.77x1 05 cubic feet) of nontritiated

intermediate-activity waste and 6,600 cubic meters (2.33 x 105 cubic feet) of tritiated intermediate-

activity waste would be managed over the next 30 years, A small percentage of this waste would be bulk

equip jrrent disposed of in slit trenches. The current slit tre!lch has a capacity of 2,700 cubic meters

(95,300 cubic feet) mld would reach capacity in 1995, Additional slit trenches would be constructed as

needed to accommodate bulk equipment that is intermediate-activity waste. However, disposal of bulk

intermediate-activity waste in slit trenches would not appreciably decrease the required vault capacity

(Hess 1995c).

The existing interjnediate-level tritiLltnvault would reach capacity by 2000 and the intermediate-level

nontritium vault would reach capacity by 1999. DOE would construct intermediate-activity waste

disposal capacity equivalent to a Iline-cell inter[nediate-level waste vault approximately every 5 years for

the remainder of the 30-year period, for a total of five additional vaults (Hess 1995c).
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2.2.3.3 $tora~e of Lone-Lived Waste

Under the no-action alternative, DOE plans to store long-lived waste such as process water deionizes

from reactors in long-lived waste storage buildings in E-Area. One storage building has been

constructed. Refer to Appendix B.8 for a description of that long-lived waste storage building. DOE

would construct additional buildings as needed,

Over tbe next 30 years, 3,333 cubic meters (1,18x105 cubic feet) of long-lived waste is anticipated under

the expected waste forecast. Based on this forecast, tbe current storage building would reach capacity by )TE

2000. DOE would construct a new storage building approxilnately every year for the remainder oftbe

30-year period, A total of 24 additional long-lived waste storage buildings would need to be constricted

(Hess 1995c).

2.2.3.4 Storace of Naval Hardware Waste

Under tbe no-action alternative, DOE would continue to store naval reactor core barrels and other

components from offsite pending demonstration that the waste form meets performance objectives and

aPProval fOrshallOw land dispOsal. DOE currently stores these materials on gravel pads in E-Area.

Refer to Appendix B.27 for a description of naval hardware waste storage pads,

Approximately 1,190 cubic meters (42,000 cubic feet) of naval reactor waste is currently stored at SRS.

The current gravel storage pad has a remaining capacity of 174 square meters (1,900 square feet) (Hess

1994~. Capacity to accommodate naval reactor waste would require two additional slit trenches, or

equivalent shallow land disposal capacity, during the 30-year analysis period.

Under tie no-action alternative, DOE would dispose of approximately 92 percent of low-level waste in

low-level waste vaulty 7 percent would be sent to shallow land disposal; less than 1 percent would be

stored pending disposal.
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2.2.4 HAZARDOUS WASTE

The no-action alternative for Ilazardous waste as defined in Section 2.1 is to continue waste management

practices that are ,Iow iu effect and to il,itiate those that are currently planned (Figure 2- 11).

Management practices for hazardOus waste uader the no-action alternative are listed below.

.

.

.

.

.

Continue to receive and store hazardous waste in six existing storage facilities.

Continue to treat and dispose of hazardous waste offsite.

Continue to treat and dispose of PCB waste offsite.

Continue to collect hazardous waste for recycling or resale.

Continue to treat aqueous liquids generated from grouadwater monitoring well operations

(investigation-derived wastes) ill the M-Area Air Stripper.

DOE would continue to store hazardous waste in three storage buildings that have RCRA permits and on

three solid waste storage pads with RCRA iaterim status. (Refer to Glossary for the definition of interim

status.) The hazardous waste storage buildings and storage pads located in B- and N-Areas are

collectively known as the Hazardous Waste Storage Facility and are used to store wastes generated at

various sites across SRS (WSRC 1993c).

Both hszardous al]d mixed wastes generated in M-Area are currently stored in a building in M-Arem that

practice would colltil]ue (WSRC 1994h). Hazardous wastes that are currently stored in the Hazardous

Waste Storage Facility or tile M-Area storage building would continue to be stored until they are

transported offsite for treatment and disposal. Because DOE would continue to send hazardous waste

offsite for treatment and disposal as it is geaerated, the existing Hazardous Waste Storage Facility and

M-Area storage buildiug would provide sufficient short-term storage capacity over the next 30 years.

In addition to hazardous wastes that are stored until they are sent for offsite treatment and disposal, DOE

crsmently accumulates several types of hazardous wastes for recycling 011-and offsite. Under the no-

action alternative, these recycling practices (described in Section 2.2.1) would continue.
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DOE would continue to treat hazardous aqueous liquids collected from groundwater monitoring wells

(investigation-derived wastes) intlle M-Area Air Stripper. Oncetreated, theliquids would bedischarged

toanoutfall inaccordallce with National Pollutant Discharge Elimination System criteria. Because DOE

would continue to treat and discharge these liquids, additional storage capacity would not be necessary

for these aqueous wastes over the next 30 years.

2.2.5 MIXED WASTE

Management practices under the no-action alternative for mixed waste (which includes radioactively

contaminated PCB wastes regulated under the Toxic Substances Control Act and nonhazardous

radioactive oil) are listed below and shown in Figure 2-12.

.

.

.

.

.

.

.

Continue to receive and store mixed waste in existing storage buildings, existing tanks, and on

existing storage pads.

Continue to receive, store, and treat by an ion exchange process the aqueous mixed waste in

existing storage tanks at the Savannah River Technology Center.

Continue to receive and store mixed waste (PUREX solutions) in the existing solvent storage

tanks in E-Area until these tanks are replaced with new tanks in H-Area and solvent wastes are

transferred to new tanks.

Continue to store mixed waste in tanks at the M-Area Process Waste Interim Treatment/Storage

Facility.

Store benzene in the Defense Waste Processing Facility Organic Waste Storage Tank.

Continue to store low-level PCB wastes until they are shipped offsite for treatment of the PCB

waste fraction.

Continue to accumulate radioactive oil at inrJividual sites throughout SRS where it is generated,
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Figure 2-12. Mixed waste management plan for the no-action alternative.
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. Continue to treat aqueous liquids collected from gromrdwater monitoring well operations

(investigation-derived waste) in the F/H-Area Effluent Treatment Facility.

. Treat tilters generated at In-Tank Precipitation by acid leaching and placement in specially

designed boxes that meet disposal criteria in accordance with the EPA-approved treatability

variance.

Management practices for mixed waste in the no-action alternative would consist of implementing the

following activities.

.

.

.

.

.

.

.

.

Construct and operate the M-Area Vendor Treatmeljt Facility for vitrification of certain wastes

generated by M-Area electroplating operations.

Receive and store nrixed waste in the most recently col]structed mixed waste storage building

(which has not been used to date).

Construct additional mixed waste storage buildings as necessary to meet the demand for mixed

waste storage,

Dispose of nrixed waste in the planned RCRA-pernlitted disposal vaults that will be constructed

once the permit is approved.

Continue constructing the Consolidated Incineration Facility,

Construct additional Defense Waste Processing Facility organic waste storage tanks as necessary

to meet the demand for benzene storage,

Dispose of residuals returned from the treatment of radioactive PCBS by shallow land disposal.

Receive and store organic and aqueous liquid waste in planned storage tanks, with additional

tanks constructed as necessary,

2.2.5.1 Containerized Storag~

Under the no-action alternative, DOE would continue to store Inixed waste ill four mixed waste storage

buildings and on three mixed waste storage pads. One storage building has a RCRA permit, while
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permits for the remainil]g facilities have been applied for and the buildings are operating under interim

status. The existing storage facilities would reach capacity in 1998. DOE would have only limited

capacity to treat mixed waste under the no-action alternative; therefore, approximately 1.84x 105 cubic

meters (6,50x 106 cubic feet) of containerized mixed waste would be placed in RCRA-permitted storage

over the next 30 years if waste generation proceeds as expected. To accommodate future storage needs,

DOE would construct additional storage buildings as needed. The most recently constructed storage

building, Building 643-43E, serves as the prototype for additional storage buildings in this analysis. It

has usable capacity of619 cubic meters (21,900 cubic feet). Based on this capacity, it is estimated that

291 additional buildings would be needed over the next 30 years to accommodate the expected amounts

of mixed waste (Hess 1995c).

TC

I TC

DOE would continue to store low-level PCB wastes in one of the mixed waste storage buildings. DOE is

completing arrangements to treat the PCB component of this waste at a commercial facili~, Once

treated, the residuals would be returned to SRS for shallow land disposal. Refer to Section 2.2.7.3 for

projections of low-level waste disposal capacity over the next 30 years,

DOE would continue to generate radioactive oil and store it in containers in the areas where it is

generated. Radioactive oil is not a mixed waste, so there are no RCRA requirements for its storage

(i.e., it does not need to be stored in a permitted storage facility); it can continue to be stored wherever it

is generated, For this reason, there would be sufficient storage capacity for the next 30 years.

2.2.5.2 Treatment and Tank Storape

Under the no-action alternative, DOE would continue to receive, store, and treat aqueous wastes at the

Savannah River Technology Center, Because DOE treats the waste as it is generated, tank capacity

would not be exceeded and additional tanks would not be required.

DOE would continue constructing the Consolidated Incineration Facility, which is expected to be

completed by September 1995 (Crook 1995).
m

The 568-cubic-meter (150,000-gallon) interim status Organic Waste Storage Tank would be used under I TE

the no-action alternative for storing mixed organic waste generated at the Defense Waste Processing

Facility. Based on the expected waste forecast, the tank’s storage capacity would be reached in TE

approximately 5 Years. The 110-actiOllalternative assumes that the Consolidated Incineration Facility

does not operate. Thus, DOE would need to build four additional organic waste storage tanks similar to
TC
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the existing tatlk to accomulodate nlixed organic waste generated at the Defense Waste Processing

Facility over the 30-year period (Hess 1995c).

Under the no-action alternative, two of the 95-cubic-meter (25,000-gallon) solvent tanks in E-Area

would continue to be used for mixed waste until October 1996 when these tanks reach the end of their

service life (WSRC 1994i). Replacement tanks would be required to extend storage capacity. Currently,

DOE plans to construct four 114-cubic-nreter (30,000-gallon) solvent tanks in H-Area to replace these

‘E I tanks (WSRC 1993d). Based oltlleexpectedwastef orecast,tlleses olventta~,kswouldprovide

sufficient storage capacity (Hess 1995c),

Under the no-action alternative, DOE would also need to construct two additional 114-cubic-meter

(30,000-gallon) storage tanks in E-Area in 1995, one for aqueous liquid waste and one for organic waste.

These tanks would be similar to solvent storage tanks proposed for H-Area. DOE would add new tanks

as needed to accommodate expected aqueous and organic liquid waste over the next 30 years. DOE

‘c I 'stimatest1,at43 aque0uswasteand260rganic waste st0ragetankswouldbeneededundertieno-action
alternative.

Under the no-action alternative, the tanks at the M-Area Process Waste Interim Treatment/Storage

Facility would continue to store concentrated mixed wastes from the M-Area Liquid E~uent Treatment

TE I Facility. DOEplanstotreatsixkinds ofM-Areawastes(identifiedinAppendixB.l5)storedintie

Process Waste Interinl Treatment/Storage Facility tanks and the M-Area storage building by vitrification

in the M-Area Vendor Treatment Facility. The potential effects of vitrifying these wastes were

considered in an enviromrrental assessment (DOE 1994b); a Finding of No Significant Impact was issued

in August 1994, Additional storage capacity would not be required, and the existing tanks would be used

‘E I forfeedpreparation a]dtotrasferofigas-sc rubber-bIowdown(ex llaustresidue)wastefromtie

vitrification process to the M-Area Liqllid Effluent Treatment Facility. DOE submitted an application

for a wastewater treatnrent perlnit to SCDHEC for the M-Area Vendor Treatment Facility. DOE pkirrs to

place the vitrified waste in containers and store it on a storage pad in M-Area until RCRA-permitted

disposal capacity becomes available (see Section 2.2.5.3), DOE has submitted a RCRA permit

application requesting interim status for this storage pad. Additionally, DOE plans to petition EPA to

have the vitrified waste delisted as a RCR.4 hazardous waste. If the delisting petition is successful, DOE

would then be able to dispose of these wastes as a low-level waste.

Under the no-action alternative, DOE would continue to treat aqueous liquids collected from

groundwater nlonitoring wells in the F/I+-Area Effluent Treatment Facility. Once treated, the liquids
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would be discharged to an outfall in accordance ~vith the facility’s National Pollutant Discharge

Elimination System permit,

DOE submitted a petition for a land disposal restrictions treatability variance for the filters used at

In-Tank Precipitation (WSRC 1991). The petition requested that DOE be allowed to treat the filters by

acid leaching followed by placement in specially designed containers. EPA approved this variance on

October 1, 1993 (EPA 1993b), Under the no-action alternative, DOE would treat In-Tank Precipitation

filters by the method prescribed in the treatability variance, After treatment, the hr-Torrk Precipitation

filters in their containers maybe temporarily stored on waste storage pads prior to RCRA-permitted

disposal (see Section 2.2.5.3). A similar treatment and disposal, method would be used for the Defense

Waste Processing Facility late-wash filters, which are similar to the In-Tank Precipitation filters.

2,2.5.3 DisDosal

DOE submitted an application to SCDHEC for a RCW permit to construct 10 Hazardous Waste/Mixed

Waste Disposal Vaults, A radiological performance assessment will be prepared to determine the

performance of the Hazardous Waste/Mixed Waste Disposal Vault design and establish waste acceptance

criteria defining the maximum radionuclide inventory limits for disposal. Based on the results from the

radiological performance assessment, DOE may determine that alternative disposal methods meeting the

RCRA specifications would also achieve the performance objectives of DOE Order 5820.2A for certain

SRS mixed wastes, It is anticipated that mixed wastes that are not stabilized prior to disposal may

require disposal in the RCRA-permitted disposal vaults, Stabilized waste forms resulting from the

proposed treatment activities would be evaluated against tbe DOE Order 5820.2A performance

objectives. Radiological performance assessments for these stabilized wastes (e.g., wastes in which the

radionuclides have been immobilized in a cement or glass matrix or encapsulated) are expected to

demonstrate that shallow land disposal, in facilities conforming to RCRA design requirements, achieves

the performance objectives.

For purposes of analysis in this EIS, RCRA-permitted disposal capacity has been based on the current

design of the Hazardous Waste/Mixed Waste Disposal Vault. Under the no-action alternative, RCRA-

permitted disposal capacity would be used only for the disposal of mixed waste. Mixed waste that would

be sent to RCRA-permitted disposal includes vitrified waste from the M-Area Vendor Treatment

Facility, gold traps, safety/control rods, In-Tank Precipitation filters, and Defense Waste Processing

Facility late-wash filters. Since all hazardous wastes are sent offsite for treatment, storage, or disposal

under the no-action alternative, RCRA-permitted disposal capacity would not he needed for the disposal

of hazardous waste treatment residuals. Due to the limited amount of treatment conducted under the no-

TE
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iction alternative, a siugle vault would be sufficient to meet SRS RCRA-permitted disposal capacity

requirements.

2.2.6 TRANSURANIC AND ALPHA WASTE

Under the no-action alternative, DOE would perform activities required to achieve regulatory

compliance for alpha and transuranic waste storage. The no-action alternative wnrdd cnntinue the

transuranic and alpha waste management practices now in effect or currently planned, as follows

(Figure 2-13):

.

.

.

.

.

Store transurauic and alpha waste on transuranic waste storage pads.

Retrieve the drums of transuranic waste stored in earthen mounds on Transuranic Waste Stnrage

Pads 2 through 6.

Assay containers at the Experimental Transuranic Waste Assay Facility/Waste Certification

Facility following upgrades to the facility.

Construct additional storage facilities (new transuranic waste storage pads) to accommodate the

projected waste volumes.

Dispose of ]Iewly generated nonmixed alpha waste in the low-activity waste vaults.

2.2.6.1 Storage

The waste generators would handle and package transuranic and alpha wastes in accordance with

existing administrative procedures, III the draft EIS, DOE proposed to continue to store all alpha waste

(1Oto 100 nanocuries per gram), However, to reduce the amount of additional storage capacity required,

DOE will now use the low-activity waste vaults for dispnsal of alpha waste that can be certified to

comply with the vaults’ waste acceptance criteria, under the no-action alternative, DOE wnuld manage

newly generated nonmixed alpha waste by segregating these materials and certifying the waste for

disposal in the low-activity waste vaults, The existing inventory of nonmixed alpha waste and all mixed

alpha waste would be managed ill the same manner as the transuranic waste (greater than 100 nanocuries

per gram). Waste coutaillers would be placed on the existing transuranic waste storage pads.

Appendix B.30 describes these waste storage pads and how the wastes are handled.
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Figure 2-13. Transuranic waste management plan for the no-action alternative.
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DOE has committed to SCDHEC to rearrange the wastes stored on Transuranic Waste Storage Pads 14

through 17 by 1998. Under the no-action alternative, DOE would implement a transuranic, alpha, and

low-level mixed waste storage strategy to maximize the capacity of the transuranic waste storage pads.

For purposes of analysis in this EIS, it is assumed that the low-level non-alpha mixed waste cumently

stored on Transumnic Waste Storage Pads 7 through 13 would be removed and placed on Waste Storage

Pads 20 through 22. Transllranic Waste Storage Pads 18 and 19 would be used for mixed transuranic

waste storage. DOE would retrieve the wastes on Transuranic Waste Storage Pads 2 through 6 from

mounded storage becallse they are abol!t to reach the Iimit of their original 20-year retrievable life. DOE

would not disturb the transuranic containers on Transuranic Waste Storage Pad 1 because the waste is

inside concrete culverts, which are expected to provide adequate storage for the next 30 years. DOE

would rearrange the transuranic and alpha waste stored on Transuranic Waste Storage Pads 2 through 13

to maximize the container storage capacity. Large steel boxes and culverts would be placed on pads

without covers. Dmms on the covered pads 14 through 17 would be stacked three high in rows with

aisles between them to provide the ability to inspect containers (WSRC 1994j).

As part of DOE’s storage strategy for the transuranic waste storage pads, DOE would consider the R- and

P-Reactor Areas as well as other locations to determine if they could provide suitable alternative storage

so that additional transuranic waste storage pads would be unnecessary (WSRC 1994j).

DOE plans a retrieval project to safely recover the drums from the earthen mounds over Transuranic

Waste Storage Pads 2 through 6, overpack them in larger drums, and restnre them in a safe configuration

on tbe transuranic waste storage pads. The overpacked drums would have an activated carbon filter vent

to prevent gas accumulation, The project would begin in 1997 or 1998. Appendix B,30 provides a

detailed description of the retrieval project (WSRC 1994j).

As part of the no-action alternative for transuranic waste, the existing Experimental Transuranic Waste

Assay Facility/Waste Certification Facility would require minor upgrades and would assay and x-ray

drums of transuranic and alpha waste to verify packaging and content. The facility, which is not

currently operating, was designed to assay transuranic waste (greater than 100 nanocuries per gmm) for

certification in accordance with Revision 3 of the Waste Isolation Pilot Plant waste acceptance criteria.

Appendix B,9 describes in detai I the Experimental Transuranic Waste Assay Facil ity/Waste Certification

Facility.

Additional storage space would be required Lmderthe no-action alternative to accommodate transuranic

and alpha wastes, The current volume of stored transtiranic and alpha waste represents 44 percent of the

30-year transuranic waste forecast. Based on the waste forecast, DOE would need to construct
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19 additional transuranic and alpha waste storage pads during the 30.year analysis period. The first pad [ ‘l-c

would be needed in 1998 (Hess 1995c), DOE would model the transuranic waste storage pads after

existing Transuranic Waste Storage Pads 14 through 17 and locate the pads within E-Area, I TE

2.2.6.2 Disposal

DOE would dispose of newly generated nonmixed alpha wastes (approximately 5-percent of the forecast

waste) in the low-activity waste vaults, This disposal would reduce the amount of additional storage
TC

capacity required under the no-action alternative by the equivalent of 3 storage pads (Hess 1995c), Refer

to Section 2.2.7 for projections of low-activi~ vault disposal capacity over the 30-year period.

2.2.7 SUMMARY OF THE NO-ACTION ALTERNATIVE FOR ALL WASTE TYPES

The siting of the proposed waste treatment, storage, and dispnsal facilities in this EIS was cnnducted on

WO levels. The first level identified the most likely candidate site based on its proximity to major SRS

waste generating operations and the existing and planned waste management facilities, The second level

evaluated the available land within that site to identify specific areas suitable for development that would

comply with applicable regulations and minimize the impacts to ecological resources, archaeological

resources, and threatened and endangered species. The following discussion explains the rationale by

which candidate sites were selected for the proposed facilities evaluated in this EIS (Ucak and Noller

1990).

/TE

I

TC

DOE proposes to consolidate several waste processing facilities in a waste treatment complex, The close

proximity of the facilities would allow sharing of some equipment and infrastructure. Utilities such as

water, process steam, and electrical supplies, and emergency response capabilities such as stand-by

power supplies, spill cleanup equipment and persnnnel, and supplies of water for fighting fires could be I TE

shared to eliminate redundancies and provide economies of scale. In addition, secondary waste treatment

(such as wastewater treatment capaci~) could be provided to meet the needs nf facilities located in the

waste treatment complex. TE

Potential siting nf the waste treatment complex involved identifying candidate sites based on their

proximity to the existing waste treatment, storage, and disposal facilities and to the waste generators,

The siting evaluation then considered additional criteria including the available acreage, possibility of

acquiring SRS site use approval (permission tn use the site for waste management facilities in lieu of

other potential uses for the same location), and topography. The available acreage needs to be sufficient
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to accommodate current needs and future growth. Site topography was evaluated for engineering

TE preparation, drainage, and forest clearing requirements.

TE I ~e600-acresitenofih andwestofF-Areawas selected onthebasisofitscloseproximi~toexisting

SRS facilities and infrastructure and because surveys bad determined that it had no archaeological

resources or threatened and endangered species (Ucak and Noller 1990), E-Area includes the past and

current SRS waste disposal facilities and is anticipated to remain under DOE control. Contaminated

soils and groundwater associated with past disposal activities in this area are being addressed under the

environmental restoration program.

By siting the facilities in E-Area as close as possible to existing facilities that are currently generating the

waste, DOE would minimize the potential exposure to workers and the general public, Most of the SRS

TC
I waste is in E-, F-, and H-Areas. Siting new facilities close to these areas would minimize the potential

for an accident and for occupational exposure by reducing the distances that wastes would be transported

and limiting most of the transportation to dedicated roadways. E-Area is centrally located within SRS;

hence, conducting activities there minimizes exposure to the general public. The roads and railroads

serving this location have already been constructed and the area contains approximately 70 acres of land

that has been previously cleared, graded, stabilized, and fenced. This area is large enough to construct

facilities to manage most of the waste volume under the expected waste forecast.

‘E I RCWregulationsthatgovem siteselectionforhazardousandmixedwastemanagementfacilities

include restrictions relatiug to seismic considerations, floodplains, and recharge zones (40 CFR 264, 18).

SCDHEC has promulgated Hazardous Waste Management Location Standards (R.61-104) pursuant to

the South Caroliua Hazardous Waste Management Act that impose additional restrictions on the siting of

hazardous and mixed waste management facilities at SRS. DOE must demonstrate compliance with the

siting standards under RCRA and R.61-104 as part of the permitting process for hazardous aad mixed

waste management facilities, DOE has submitted a location standards compliance demonstration for the

Hazardous waste/MixerJ Waste Disposal Vaults for SCDHEC’S review and approval. The 600-acre site

north and west of F-Area has also been considered in two other SRS location standards compliance

demonstrations.

TE I Inselectingsites forthefacilities, eveWeffotiwasmadeto avoid wetlands, sensitivespecies, steep

slopes, exceptional wildlife habitat, established forest, and archaeological sites. In some instances this

could not be done, Some 70-year-old upland hardwood sites would be required to provide sites for

sediment catchment basins and stormwater management ponds downslope from the facilities, Some
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facilities would be placed in 60-to 70-year-oId Iongleaf pi!le stands and would result in the loss of the

habitat and those species currently inhabiting those sites.

Under the no-action alternative, which continues current practices to manage waste, DOE would:

● Continue waste minimi=tion wtivities asdescribd in Sectial~2.2.l.

. Continue receiving andstoring liquid higll-Ievel waste intlle F-and H-Area tank fares

● Remove from sewicetank systems andcotnponents thatdonot havecnmplete second~

containment.

● Continue operfiting exisfing evaporators.

. Continue removing high-level waste from tanks andpreparing it fortreatment intie Defense I ‘fE

Waste Processing Facility.

. Continue operatillg the F~-Area Effluent Treatment Facility.

. Continue toco]~struct andthen nperatetlle Rep}acelnent High-Level Waste Evaporator.

. Implement final construction, statiup testing, andnperation of the New Waste Transfer Facili~.

● Continue tndispnse ofsuspect soils intheengineered low-level trench until itscapaci~is
TC

reached, then send suspect soil to shallow land disposal in slit trenches.

● Continue tocompact somelow-activity waste toreduce its volume.

c Continue todispnse oflow-activity waste intl~elow-activity waste vauIts.

. Continue todispose ofilltermediate-activi~ waste, bothtritiated andnontritiated, inthe

intermediate-level waste vaults.

. Continue tostore long-lived process water deionizers alldother long-lived wastes inthe long

lived waste storage building.
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. Continue to store naval hardware on the storage pads in E-Area pending completion of the

radiological performance assessment and subsequent shallow land disposal.

. Continue to receive and store hazardous waste in six existing storage facilities,

. Continue to treat and dispose of hazardous waste offsite.

. Contimretotreatan ddisposeof PCBwasteoffsite

. Continue tocollect hazardous waste forrecycling orresale.

. Continue to treat hazardous aqueous liquids generated from groundwater monitoring well

operations (investigation-derived wastes) in the M-Area Air Stripper.

. Continue to receive and store mixed waste in existing storage buildings, existing tanks, and on

existing storage pads.

. Col]tinue toreceive, store, andtreat byanion exchange process theaqueous mixed waste in

existing storage tanks at the Savannah River Technology Center.

. Continue toreceive alldstore lnixedwaste (PU~Xsolutions) intheexisting solvent storage

tanks in E-Area Lllltiltile Canksare replaced with J]ewtanks in H-Area andsoIventwastesae

transferred to the new tanks.

● Continue tostore mixed waste illtal]ks attlle M-Area Process Waste Interim TreatmentiStorage

Facility,

. Store benzene intlle Defellse Waste Processing Facility Organic Waste Storage Tank.

s Continue tostore low-level PCBwastes until theyare shipped offsite fortreatment of the PCB

waste fraction. Dispose ofresiduals returned from thetreatment ofradioactive PCBsbyshal1ow

land disposal.

. Continue toaccumulate radioactive oilatthe individual sites throughout SRSwhere itis

generated,
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“ Continue totreat mixed waste aqueous liquids collected frolllgroundwater monitoring well

operations (investigation-derived waste) in the F/H-Area Effluent Treatment Facility.

“ Treat filters generated at In-Tank Precipitation byacidleaching andplacement in specially

designed boxes that meet disposal criteria in accordance with the EPA-approved treatability

variance.

- Constmct andoperate the M-Area Vendor Treatlnent Facility forvitrification ofcefiain wastes

generated by M-Area electroplating operations.

● Receive andstore mixed waste inthemost recently constructed mixed waste storage building

(which has not yet been used),

● Construct additional mixed waste storage buildings asnecessa~ tomeetthe demmd formixed

waste storage.

● Dispose ofmixed waste intlleplanned RCRA-permitied disposal vaults that will reconstructed

once the permit is approved.

. Continue constructing the Consolidated Incineration Facili@

● Construct additional Defense Waste Processing Facili@ organic waste storage tanks asnecessaW

to meet tbe demand for benzene storage.

. Receive andstore organic andaqueous liquid waste unplanned storage tanks, with additional

tanks constructed as necessary.

. Store transuranic andalpha waste ontransuranic waste storage pads,

. Retrieve thedmms oftransuranic waste stored ineaflhen mounds on Transuranic Waste Storage

Pads 2 through 6.

● Assay containers atthe Experimental Transuranic Waste Assay Facility/Waste Cefiification

Facility.

● Cedifynewly generated nonmixed alpha wastes fordisposal inthelow-activi~ waste vaulta, I TC
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. Construct additional storage facilities (new transuran ic waste storage pads) to accommodate the

projected waste volumes.

2.2.7.1 -

DOE would continue to store wastes at the following facilities:

.

.

.

.

.

.

.

.

.

.

.

1 long-lived low-level waste storage building in E-Area

3 hazardous waste storage buildings in N- and B-Areas

3 hazardous waste storage pads in N-Area

4 mixed waste storage bui Idings in N-, M-, and E-Areas

3 mixed waste storage pads in E-Area

2 solvent storage tanks in E-Area (to be replaced by 4 solvent storage tanks in H-Area)

1 organic waste storage tank associated with the Defense Waste Processing Facility

10 Savannah River Technology Center mixed waste tanks in A-Area

10 mixed waste storage tanks in M-Area

1 proposed mixed waste storage padi!l M-Area

19 transuranic (and alpha) waste storage pads in E-Area

Under the no-action alternative, DOE would need to construct add itimral waste storage facilities to

accommodate the forecast 30-year waste generation. These facilities include:

.

.

.
TC

.

.

.

24 long-lived low-level waste storage buildings

291 mixed waste storage buildings

19 transuranic (and alpha) waste storage pads

4 organic waste storage tanks associated with the Defense Waste Processing Facility

26 organic. waste storage tanks in E-Area

43 aqueous waste storage tanks in E-Area

2.2.7.2 Treatment

DOE would continue ongoing or planned waste treatment at the Savannah River Technology Center,

M-Area Vendor Treatment Facility, F/H-Area Effluent Treatment Facility, M-Area Air Stripper, Defense

Waste Processing Faci Iity and associated high-level waste management facilities, and the three existing

low-level waste compactors.

2-76



DoEiEIs.02 I7
July1995

2.2.7.3 Disyosal

Under the no-action alternative, DC)Ewould construct disposal facilities for mixed and low-level wastes.

To accommodate the forecast 30.year waste generation, the following additional facilities would be

required:

“ 29slittrenches [l,lOOcubic meters (38,800 cubic feet) ofusablecapaci~]

“ 10low-activity waste vaults [30,500cubic meters (l. 08xl 06cubic feet) ofusablecapaci~]

● 5intemediate-level waste vau1ts[5,300 cubic meters (187,000 cubic feet) ofusab1ecapaci~]
TC

- lRCW-permitted disposal vault [2,3OOcubic meters (81,200 cubic feet) ofusablecapaci~]

Figure 2-14 shows a timeline for the on-going or planned waste management activities that would occur

under theno-action alternative. Forallwaste ~pesexcept high-level waste, theongoing md planned

waste management activities that would occur are shown in Figure 2-15.
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Hazardous Waste Recycling Units Reuse
)

Haardous Waste Permitted Storage Offsite Treatment a“d
Disposal

Hazardous Waste M-Area Air Stttpper NPDES OUttall
L

Low-Level Waste
Long-Lived Waste

Storage

Low-Level Waste

Vault Disposal

Low-Level Waste 1

Low-Level Waste Shallow Land Disposal

Mxd Waste
lncor~rated

SRTC Ion Exchange into another
waste type

Mixed Waste M-Area Vendor RCRA USpO~l

Mixed Waste Permitted Storage RCRA DiS~Sal

Mixed Waste Permitted Storage

Mixed Waste
F/H-Area Effluent
Treatment Facili~

NPDES Outfall

Mixti Waste Off?,iteTreatment ~ Shallow Land Disposal

Experimental

Transuranic Waste
Transuranic Waste

Assay FacitityIWasie
Certification Facili&

Alpha Waste vault Disposal
L 1

E

Legend:

NPDES = National Pollutant
Discharge Elimination
System

SRTC = Savannah River
Technology Center

SoUrC% He= (1994e, 1995a).
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Figure 2-15. Summary of waste ~agement activities in the no-action alternative

2-79

rc

rc

‘rE



TE I

TE

TE

DoE/EIs-02 I7
July 1995

2.3 Screening and Selecting Waste Management Technologies

This section describes the processes and methodologies used to evaluate and screen various technologies

for treating, storing, and disposing of low-level radioactive, transuranic, mixed, and hazardous wastes

that SRS may manage in the 30-year period from 1995 through 2024. DOE must evaluate and select

technologies because continuation of current waste management practices (i.e., the no-action alternative)

would not allow DOE to comply with environmental requirements. DOE did not evaluate alternative

technologies to treat, store, or dispose of liquid high-level radioactive waste because, as identified in

Section 2.2, vitrification of high-level waste in the Defense Waste Processing Facility was analyzed in

the Final Supplemental Environmental Impact Statement Defense Waste Processing Facili@.

Section 2.3.1 presents the technologies assessed for potential application to the treatability groups of

various low-level radioactive and transuranic waste.

rhe evaluation of mixed wastes (both low-level and transuranic) in this EIS is an extension of the

process of evaluating treatment options as documented in the SRS Proposed Site Treatment Plan. The

site treatment plan addresses the treatment of mixed wastes over the next 5 years only, as required by

RCRA and the Federal Facility Compliance Act (P,L. 102-386). This EIS, however, evaluates a 30-year

period, and thus must consider both wastes and potential technologies not considered in the site treatment

plan. For example, large volumes of soils containing mixed waste are forecasted to be generated from

environmental restoration (1995 through 2024) in this EIS, but only limited quantities of these soils were

forecast in the 5 years ( 1995 through 1999) considered by the site treatment plan. Furthermore, DOE did

not evaluate technologies to treat transuranic mixed wastes in the site treatment plan. The plan does

describe the various transuranic waste treatment studies that are under way to evaluate potential

technologies, but does not specifically evaluate these technologies to identi~ a preferred option to treat

transuranic mixed wastes to meet the Waste Isolation Pilot Plant waste acceptance criteria. Alternative

technologies to treat, store, or dispose of the transuranic waste treatability groups (including mixed

transuranic and mixed alpha wastes) are evaluated in this EIS. The Treatment Selection Guides (DOE

1994c), which document the overall technology selection process used by DOE in developing site

treatment plans, guided the further screening of technologies considered in this EIS for these wastes, as

presented in Section 2.3.2.

Hazardous waste is currently transferred to and managed at permitted treatment and disposal facilities

outside of SRS, and this practice would continue, except for hazardous wastes amenable to processing in

onsite facilities that treat mixed wastes with similar hazardous characteristics and have excess capacity

and thus can accept these wastes. Section 2,3,2 identifies these facilities.
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Although technology assessments first focused on specific waste treatability groups, DOE realized that

some technologies were applicable to a range of groups. Futihermore, applying these technologies, in

either existing or new facilities, to several waste groups would provide both economic and environmental

advantages. Section 2.3.3 presents the derivation of and bases for these associations of waste groups for

treatment by specific technologies,

2.3.1 SCREENING PROCESS FOR LOW-LEVEL AND TRANSURANIC WASTE

DOE used a structured, three-step screening process to identifi possible technologies, select potential

candidates, and choose reasonable technologies for various low-level and transuranic wastes. Wastes

were aggregated into groups having common treatment, storage, and disposal requirements.

Section 2,3.1, I describes the process for identi~ing the possible technologies. The methods and criteria

DOE used to assess them are presented in Section 2,3.1.2 for low-level waste and Section 2,3.1.3 for

transuran ic waste,

The screening process examined many technologies capable of remediating the individual treatability

groups, and identified those that were viable from the perspectives of safety and environmental risk, cost,

regulato~ compliance, ability to meet functional need and performance expectations, and public

acceptance. DOE then assembled for integration the technologies identified for low-level waste with

similarly identified technologies for mixed and hazardous wastes. Figure 2-16 shows the screening

process DOE used to identify the “menu” of reasonable technologies for low-level waste treatability

groups. Although Figure 2-16 is based on low-level waste treatability groups, DOE screened the same

technologies to select potential and then reasonable technologies for groups of transuranic waste,

2.3.1.1 Identiti cation of Possibl e Technologies

Tbe first step in the screening process was to identify possible technologies to treat, store, and dispose of

low-level and transuranic wastes. A group of experts participated in an intensive brainstorming

workshop. The group included representatives from all areas of SRS: facility managers, scientists from

the Savannah River Technology Center doing research on remediation, engineers, technology developers,

and technology consultants. DOE also consulted with various experts at other Federal agencies, state

governments, universities, and the private sector, as appropriate.

The workshop generated a list of 85 possible technologies for managing these wastes. Table 2-14

identifies tbe 85 technologies. This list includes “storage” and three direct disposal technologies
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safety and environmental riaka
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Job-
Control
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Appendix D fOr dBtallOd
dlacusslonof emerging
technologies).

Potential
Technologies

Technologies
eliminated after
apptlcatlon of
additional critetia

Reasonable
Technologies Ueed
for Development of
Alternatives

PK56.

Figure 2-16. Technology screening process forlow-level waste treatability groups. The same
technology screening process was applied to transuranic waste treatability groups.
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Table 2-14. Possible technologies to manage low-level and transuranic waste.a

Abrasive blasting

Absorption

AciOase digestion, solids dissolution

Activated sludge

Advanced electrical reactor

Aerobic bio treatment

Air stripping

Alkali metal dechlorination

Alkali metaJ/polyethylene glycol

Alkaline chlorination

Amalgamation

Anaerobic digestion

Asphalt-based microencapsulation

Bio-reckunation

Blast furnaces

Carbon adsorption

Catalytic dehydro chlorination

Cementation

Centrifugation

Chelation

Chemical hydrolysis

Chemical oxidationlreduction

Chemical precipitation

Circulating bed combustion

Compaction

Crystallization

Dissolved air flotation

Distillation

Electrodia}ysis

Evaporation

Filtration

Flocculation

Fluidized bed incinerator

Heavy media separation

High pressure water steam/spray

High-temperature metal recovery

Industrial boilers

Industrial kilns

Ion exchange

Lime-based poz.zolans

Liquid injection incinerators

Liqui&liquid extraction

Macroencapsulation

Microwave

Molten glass

Molten salt destruction

Neutralization

Oil/water separation

Oxidation by H202

Ozonation

Phase separation

Plasma torch

P01ymeri7ation

Pyrolysis

Recycle

Repackage/containerize

Reverse osmosis

Roastin#retorting

Rotary kiln incineration

Rotating bio contractors

Scarification/grindin#planing

Sealing

Sedimentation

Shallow land disposal

Shredding/size reduction

Smelting

Soil flushing/washing

Solvent extraction

Sorption

SOtiing/reclassif’ying

Spalling

Steam stripping

Stnrage

SuperCompaction

Supercritical extraction

Supercritical water oxidation

Themal resorption

Ultraviolet photolysis

vault disposal

Vibratnry finishing

Vitrification

Waste Isolation Pilot Plant disposal

Water/washing spraying

Wet air oxidation

Whke rot fungus

I TC

a, Source: WSRC(1994k).
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(shallow land disposal, vault disposal, and Waste Isolation Pilot Plant disposal) in which the waste is sent

directly to a disposal unit without treatment. Table D. I of Appendix D describes the 8 I possible

treatment technologies. The follnwing sections describe the evaluation of these technologies for low-

Ievel and transuranic wastes.

2.3.1.2 Selection of Potential and Reasonable Technolo~ies for Low-Level Was et

Before the technologies could be matched to low-level wastes for evaluation, DOE combined low-level

wastes into groups that had common treatment, storage, and disposal requirements. Twelve waste

categories were detined for low-level waste, as described in Section 2.1 (WSRC 1994k). Table 2-15

presents the application of the 85 possible management technologies to the 12 waste categories. Note

that each of tbe potential treatment technologies accomplish one (or more) of three functions:

“decontamination” to separate the radioactive constituents from the other components of the waste;

“volume reduction” to reduce tbe size of material requiring managemen~ and “stabilization” to

immobilize radioactive materials. DOE screened the technologies to determine which had the best

potential for success; a technology bad to meet the following criteria to be deemed a potential

technology:

. It could reasonably be expected to work on SRS wastes and meet regulato~ requirements.

. It would pose acceptable safety and environmental risks.

. Its costs were comparable to other possible technologies.

Application of these criteria eliminated most of the technologies, many of which are emerging

technologies not suitable fnr detailed evaluation at this time. The other reason for eliminating

technologies in the potential technology screening step was that they would be ineffective for either

decontaminating, reducing the volume of, or stabilizing low-level waste. Table 2-15 identifies 20

potential technologies that were selected based on the criteria. In certain instances, these potential

technologies are subsets of the same source technology (e.g., compaction and supercompaction); in other

instances, the source technology is expanded to meet the needs of the treatability group (e.g., storage was

expanded to storage/venting for tritiated soils). As another example, decontamination could be achieved

by applying one of several technologies, such as distillation, reverse osmosis, or steam stripping. Some

technologies (e.g., vitrification) could be applied to many low-level waste treatability groups, while

others (e.g., decontamination) have limited applications (Table 2-15).
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Offsite job-control waste Low-activity job-control waste Intermediate-activity job-control waste

Potential Reasonable Potential Reasonable Potential Reasonable

Acitiase dieestion Shallow land disposal Acid/base digestion Cementation (3) Acitiase digestion Cementation

CementatiOn-
Compaction
Supercompaction
Microwave
Plasma torch
Incineration
Shallow land disposal

(after stabilization)
Smelting
Vault disposal
Vitrification
Washing

(after stabiliza~ion) (1) Cementation-
Vault disposal (2) Compaction

Supercompaction
Microwave
Plasma torch
Incineration
Shallow land disposal

(after stabilization)
Smelting
Vault disposal
Vitrification
Washing

Supercompaction (4) Cementation Supercompaction

Incineration (5) Compaction Incineration

Vitrification (6) Supercompaction Shallow land disposal

Shallow land disposal Microwave (after stabilization)

(after stabilization) Plasma torch Vault disposal

Vault disposal Incineration Vitrification
Shallow land disposal

(after stabilization)
Smelting
Vault disposal
Vitrification
Washing

Long-lived spent deionizer waste Other long-lived waste
Y

Tritiated job-control waste

R Potential Reasonable Potential Reasonable Potential Reasonable

Cementation Cementation Cementation Cementation Acidbase digestion Cementation
Shallow land disposal Storage (7) Shallow land disposal Storage Cementation Supercompaction

(after stabilization) (after stabilization) Vitrification Compaction
Storage

Incineration
Storage

Vault disposal
Supercompaction Shallow land disposal

Vault disposal Microwave Vault disposal
Vitrification Vitrification Plasma torch Vitrification

Incineration

Shallow land disposalc
Smelting
Vault disposal
Vitrification
Washing



Table 2-15. (continued). g~
Suspectsoil Low-activitysoil

m
Tritiatedsoil Gb

Potential Reasonable Potential Reasonable Potential Reasonable %?

Cementation
E

Cementation Cementation Cementation Cementation Cementation G
Repackage/Containerize Soil washing(8) Repackage/Containerize Soil washing Incineration Shallowland disposal
Soil washing Shallow Imd disposal Soil washing Shallow land dispDsal Repackage/Containerize

Shallow land disposal

(after stabilization)
Vault disposal Shallow land disposal (after stabilization) Soil washing Vault disposal

Vault disposal (after stabilization) Vault disposal Shallow land disposal

Vitrification Vault disposal Vitrification (after stabilization)

Vitrification Storage/venting
Vault disposal
Vitrification

Tritiated equipment Naval hardware Low-activity equipment

Potential Reasonable Potential Reasonable Potential Reasonable

Cementation SuoercOmDactiOn Cementation Shallow land disposal Cementation Cementation

Supercnmpaction
Plasma torch

v
Recycle%
Repackage/Containerize
Shredding/size reduction
Shallow land disposal

(after stabilization)
Smelting
Storage
Vault disposal

Sh~ed/size’reduction/ Decontamination
cementation (9) Repackage/Containerize

Shallow land disposal Shreddin#size reduction
(after stabilimtion) Shallow land disposal

Vault disposal Smelting
Storage
Vault disposal

Vault disposal Decontamination Supercompaction
Supercompaction Smelting (10)
Repackage/Containerize Shallow kmd disposal
Size reduction (after stabilization)
Shallow land disposal Vault disposal

(afier stabilization)
Smelting
Stnrage
Vault disposal

a. Source: WSRC(1994k).
b. Numbers in parentheses show the 10 reasonable technologies chosen.
c. Indicates shallow land disposal without prior stabilization of waste.
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Many of the innovative technologies that were not selected are undergoing full- or pilot-scale

demonstration programs and could provide additional options for waste management in the future.

Appendix D summarizes innovative and emerging technologies that were eliminated from detailed

mnsideration at this time. Many of these technologies were eliminated because they are not

commercially available, have not been proven to work on the waste types at SRS, or are not

economically or technically viable at this time. This EIS supports future sitewide programmatic

decisions based on a 30-year forecast of waste generation, hut the analyses performed support project-

Ievel decisions on the construction and operation of specific treatment, storage, and disposal facilities

only within the near term (10 years or less), Some of the emerging technologies may prove viable in the

future (i.e., beyond the next 10 years) and maybe chosen for more detailed design and operations

analyses later.

In the next step, DOE screened the 20 potential technologies for their appropriateness for low-level and

transuranic waste treatability groups using more detailed evaluation criteria. The process consisted of

scoring each of the remaining 20 technologies based on selected attributes of five criteria, Each attribute

of each criterion was weighted in a way similar to that used in the site treatment plan, and the technology

was assigned a score based on how well it meets the goals of the attrihrrte of each criterion. The attribute

weight was multiplied by the technology score to get a net score for each attribute for each technology

The net scores were then summed, with the higher scores identifying the more desirable technologies.

The weighting and scoring guides are shown below:

Weight
of each

Criteria: Attribute elements 3

Process Parameters:

Volume alteration

Secondary waste forecast

Decontamination and
demobilizationefficiency

Engineering Parameters:

Systemimplementability

I Availability

I
Maintainability

I

3

2

3

2

1

1

Decreased

Minimal

Decontaminated
and demobilized

In full-scale
operation

Exists onsite

Simple or no
maintenance

Score

2

Maintained

Treatable

Reduces
contamination or

mobility

Not in fill-scale
operation

Other DOE site
or vendor

Less than 25%
downtime

I

Increased

Untreatable

No change

Not evaluated for
treatabilitygroup

No full-scale
operating facility

Morethan 25%
downtime
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~Environment, Safety, and Health:

Risk to offsite population and
Environment

Operational worker health and
safety considerations

Transpofiation risk

Public Acceptance

cost

Weight
of each

3

2

1

3

4

3

Lower third of
technologies

evaluated

Less than 10
workers

No transportation

Acceptable

Lower third of
technologies

evaluated

Score

2

Middle third of
technologies

evaluated

10-20
workers

Onsite
transportation

Neutral

Middle third of
technologies

evaluated

1

Upper third of
technologies

evaluated

More than 20
workers

Offsite
tmmportation

Not acceptable

Upper third of
technologies

evaluated

a, Theweight ofeachelement isaqualification of therelative impotiance ofeachatiribute. Fot
example, volume alteration, decontamination and demobilization efficiency, risk to offsite
population and environment, and public acceptance are equally important, and each is more
important than any other attribute exceDt cost.

Source; WSRC(199~k).

As an example, Table 2-16 applies the scoring procedure to the incineration of intemrediate-activity job-

control waste.

Application of these additional criteria resulted intheidentification oflOreasonable technologies. The

10 reasonable technologies are identified in Figure 2-16 and Table 2-15 and are described in greater

detail in Appendix B. Reasons foreliminating cefiain technologies forpafiicular treatability groups

included immature technology (e.g., plasma torch for tritiated equipment), a large or untreatable

secondary waste stream (e.g., vitrification of long-lived spent deionizer resin), and being ineffective for a

particular waste stream matrix (smelting of offsite job-control waste),

2.3.1.3 Selection of Potential~e

Table 2-17 presents the 85 possible waste management technologies and their application to transuranic

waste treatability groups. DOEcombined thetransuranic wastes into nine waste categories basedon

their a]phaactivity levels, their curie content, andthetype ofwaste (e.g,, job-control waste), After

characterization (a process of reexaminating and analyzing the contents of packaged transuranic wastes

cumentl y in storage), much of the waste that is currently managed as transuranic waste would be
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TabIe 2-16. Example ofscoring theincineration technology forintermediate-activi~ job-control waste.a
In-depthoptionsanalysisfor reasonableoptions

Wastecategory: intermediate-activityjob-controlwaste Processbeing evaluated: Incineration
Weighting

CritcrialAttribute Fa;tor Score Net Score DiscussionlNotes

Process Parameters

Volume alteration 3 3 9 Assumed 8 to 1 reduction in initial wste volumes after stabilization of both
treated and secondq w~tes.

Secondary waste generation 2 3 6 Secondary waste easily treated using currently available technologies.

Decontamination and demobilization 3 2 6 Nodestmction orremoval ofcontaminmts. Decreased mobility due to
eficiency stabilization of both treated and secondary wastes.

Engineering Parameters

Svstcm imvlcmentabilitv 2 3 6 Incineration of intermediate-activity job-control waste is a well demonstrated. .
arrd proven technology.

AvailabiliV 1 3 3 Facility being built onsite. Commercially available incinerators exist offsitc

Maintainability t 1 1 Assume 50 percent downtime for maintenance and batching of waste.

Environmental, Health, and Safety

Risks to offsite populationlenvironment 3 I 3 Increased potential foraccidents. lnvcnto~control minimizes impacts ofa
release ductoarr accident. Ranks inuppcr third oftechnologies evaluated.

Operational worker health md safety 2 1.5 3 More than 20 workers; increased handling and processing and incre=ed
system complexity.

Transportation risk 1 2 2 Onsite transportation rcquird.

Public Acceptance

Public acceptance 3 1.5 4.5 Concern because treatment is a high-temperature process, yielding emissions,
though minimal.

CostConsiderations

Costs developed according to draft site 4 2 8 Cost of technology is in the middle third for technologies selected for this
treatment plan waste.

Total 25 51.5

Total Technical Weighted Score

Actual score excluding cost [43.5] x

Factor to adjust max score to 100 [100] +

Max possible score excluding cost [21.3] = 69.05

Total Weighted Score

Actuat score [51.5] x

Factor to adjust mm score to 100 [loo] +

Max possible score [25x3] = 68.67

a. Source: Hess( 1994a).



Table 2-17. Potential andreasonable technologies fortransuranic waste.a Zu
qg

Transuranicjob-controlwastelcssthanO.5curicper Z R
Alphajob-controlwaste Mixed-alphajoh-controlwaste drum :=

~

I

&
0

Potential Reasonable Potential Reasonable Potential Reasonable G

Acid/base digestion Cementation (l) Acid/bwe digestion
z

Cemcntatio” Acid/base digestion Cementation
Cementation

(Characterize)/repackage

Compaction
Decontamination
Incineration
Plasma torch
Shallow land disposal

(after stabilization)
Supcrcompaction
Vault disposal
Vitrification

Supcrcompaction (2) Cementation
(Characterize)/repackage (3) (Characterize)/repackage
Incineration (4) Compaction
Shallow land disposal (after Decontamination

stabilization) (5) Incineration
Vault disposal (6) Plasma torch

Vitcitication (7) RCRA disposal

Storage

Supercompaction

Vitrification
Waste Isolation Pilot Plant

disposal

(Characterize)lrcpackagc Cementation
Incineration (Characterize)/repackage
RCRA disposal (8) Compaction
Storage (9) Decontamination
Vitrification Incineration
Wmtc Isolation Pilot Plant Plasma torch

disposal (10) Storage
Supcrcompaction
Vitrification
W=te Isolation Pilot Plant

disposal

(C~aract.~ze)/repackage
Incineration
storage
Vitrification
Waste Isolation Pilot Plant

disposal

Mixed transuranic job-control waste Tratrsuranic job-control waste greater than 0.5 curie per Mixed transuranic job-control waste
less than 0.5 curie per drum drum greater than 0.5 curie per drum

Potential Remonable Potential Reasonable Potential Reasonable
Acid&ase digestion Cementation Acid)base digestion Cementation Acid/bme digestion Cementation
Cementation Supercompaction Cementation Supercompaction Cementation Supercompaction
(Characterize)/repackage (Characterize)/repackage (Characterize)/repackage (Characterize)/repackage (Charactcrize)lrepackage (Characterize)lrepackage
Compaction Incineration Compaction Inci”ccation Compaction Incineration
Decontamination Storage Decontamination Storage Decontamination Storage
Incineration Vitrification Incineration Vitrification Incineration Vitrification
Plasma torch Waste Isolation Pilot Pbutt Plasma torch Waste Isolation Pilot Plant
Storage disposal

Plasma torch Waste Isolation Pilot Plant
storage disposal Storage disposal

Supercompaction Supercompaction Supercompaction
Vitrification Vitrification Vitrification
Waste Isolation Pilot Plant Waste Isolation Pilot Plant Waste Isotation Ptlot Plant

disposal disposal disposal



I

Table 2-17. (continued).
Transuranicequipment M)xedtransumicequipment Remotelyhandledtrmsurmicand mixed transuranic

Potential Reasonable Potential Reasonable Potential Reasonable
Acid/base digestion Cementation Acidibme digestion Cementation
Cementation

Acidhase digestion Cementation
Supercompaction Cementation (Charact.rize)/repackage Cementation Supcrcompaction

(Characterize)lrcpackage (Characterize)/repackage (Characterize)lrepackage Incineration (Characterize)lrepackage
Compaction Incineration Compaction

(Characterize)/repackage
RCRA disposal Compaction Incineration

Decontamination Shallow land disposal Deco”kuninatio” Storage Decontamination
Incineration

Storage
(after stabilization) Incineration Vitrification Incineration Vitrification

Plasma torch Vault disposal Plasma torch Waste Isolation Pilot Plant Plmma torch Waste Isolation Pilot Plant
Shallow land disposal Vitrification RCRA disposal disposal Storage
(after stabilization)

disposal
storage Supercompaction

Supercompaction Supercompaction Vitrification
Vault disposal Vitrification Waste Isolation Pilot Plant
Vitrification Waste Isolation Pilot Plant disposal

disposal

a. Source:Hess(1994a).
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reclassified as alpha waste or mixed alpha waste because the characterization will confirm that the

wastes have activity levels behveen 10 and 100 nanocuries per gram (referred to as “alpha waste” in this

EIS). Nine waste categories were defined for transuranic and alpha waste (WSRC 1994k), as described

in Section 2.1.

The evaluation process described in Section 2.3.1.2 was applied to transuranic and alpha waste categories

to select pntential and reasonable treatment, storage, and disposal technologies. Again, most of the

technologies were eliminated in the first screening step. Table 2-17 identities 14 potential technologies.

Of the potential technologies, acid~ase digestion, compaction (but not supercompaction),

decontamination, and plasma torch were eliminated in the selection of reasonable technologies, Many of

the reasonable technologies for transuranic waste, which are described in greater detail in Appendix B,

are the same as those selected for low-level waste (Tables 2-15 and 2-17).

There is little difference in the reasonable technologies for transuranic waste among the categories,

except for the method of disposal. The alpha waste would be disposed of as low-level waste by shallow

land disposal or vault disposal. Mixed alpha waste would be disposed of onsite in a RCRA-pemitted

disposal facility (e.g., shallow land disposal or vault disposal), The fractions of job-control waste that

contain greater than or equal to 100 nanocuries per gram would be treated to meet waste acceptance

criteria and shipped to the Waste Isolation Pilot Plant for disposal.

2.3.2 SCREENING PROCESS FOR MIXED AND HAZARDOUS WASTES

This section describes the screening process used to identify possible technologies, select potential

technologies, and select reasonable technologies for the treatment of mixed and hazardous wastes.

DOE based the screening process for mixed wastes primarily on the analyses done for tbe SRS Draft Site

Treatment Plan (DOE 1994d), which identifies treatment options for 59 waste streams. Prior to

evaluating options for the site treatment plan, DOE detemined that a number of wastes required no

further evaluation. Twenty-five wastes already had existing or planned treatment programs in the SRS

waste management plan. Three wastes were consolidated for pu~oses of options analysis and four were

deleted. Fm’themore, DOE did not evaluate possible technologies for the three transuranic-mixed and

two alpha-mixed waste categories. Alternatives for these transuranic and alpha wastes are addressed in

this EIS, as discussed in Section 2.3.1.3. This technology screening process identified 22 low-level

mixed wastes for which further analysis of treatment options was required. The following section

describes the in-depth evaluation of the remaining 22 low-level mixed wastes.
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2.3.2.1 0 Dtions Analys is in the Site Treatm ent Plan

The SRS draft site treatment plan describes a three-step process for evaluating options for treating mixed

waste: identifying feasible options; screening these options; and analyzing the most promising options in I TE

depth. The first step, identification of feasible options, resulted in a list of existing and planned facilities

that were capable of treating mixed wastes. Technical personnel from each candidate facility and a

group of SRS engineers and scientists evaluated these options.

The initial screening assessed the maturity and complexity of the technology used in each feasible

option. This assessment favored simple and well-established technologies. A success-factor score was

assigned to each technology and the highest-ranking options based on those scores were analyzed

further; low-scoring options were rejected. The rejected technologies were unproven and could not be

recommended at this time.

After identi~ing the better options, the in-depth analysis identified the preferred option for a given waste

using a model that assigned numerical scores to a set of criteria and requirements. The options analysis

model was developed from the Treatment Selection Guides and the Draft Site Treatment Plan

Development Framework (DOE 1994e). The model assigned numerical scores to each attribute and

applied a weighting factor based on the relative importance of the attributes to provide an overall score to

rank the option. These scores were used to reduce the list of possible options to a more manageable

number for further analysis and review. The final step of the options analysis was an engineering

assessment that considered less quantifiable factors than those assessed by the model to identifi the

preferred option for each waste.

Details of the options analyses and the preferred options can be found in the SRS draft site treatment

plan. DOE continues to refine the option analyses performed for the draft site treatment plan and to

incorporate additional mixed waste streams as they are identified. The Options Analysis Team was

formed by DOE to evaluate the preferred treatment options proposed in individual sites’ draft treatment

plans from a complex-wide perspective. This evaluation encompassed considerations such as

requirements to develop similar treatment capability at more than one DOE site that could be met by the

implementation of a single mobile treatment unit, and economies of scale in the construction and

operation of treatment facilities. As a result of refinements and additions to the draft site treatment plan

options analyses, the SRS Proposed Site Treatment Plan incorporated the changes described below.

The Options Analysis Team’s Proposed Changes to the Draft Site Treatment Plan Mixed Waste

Treatment ConjWrution (DOE 19940 recommended alternate preferred treatment options for two SRS
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mixed-waste streams. DOE is investigating the potential for a small quantity (less than 1 cubic meter) of

calcium metal waste to be treated using a mobile unit located at the Los Alamos National LaboratoW. In

addition, DOE is considering a mobile unit using a packed bed reactor technology at SRS for the

treatment of tritiated oil. Tritiated oil is not amenable to treatment using any currently available

technologies and, in this EIS, was proposed for continued storage pending further technology

development.

In-depth options analyses were not performed for mixed alpha waste streams in the draft site treatment

plan. However, DOE conducted analyses for two mixed alpha waste streams for the proposed site

treatment plan. The preferred options for these waste streams are consistent with the alternatives

considered in this EIS.

Twelve new mixed-waste streams were identified after the development of the draft site treatment plan:

.

.

.

.

.

Four new investigation-derived wastes; the volumes and characteristics of these waste streams

and their preferred treatment options would be established at a later date as part of the

RCRA/Comprehensive Environmental Response, Compensation, and Liability Act remedial

decisions.

Off-specification mercury reclaimed from the Defense Waste Processing Facility that may

potentially be classified as a mixed waste. The small volume (approximately 0.2 cubic meters

over 5 years) could be managed like the elemental mercury waste considered in this EIS.

Liquid high-level waste sludge and supematant-contaminated debris from F- and H-Area tank

farm operations (approximately 1,065 cubic meters over 5 years) that could be treated by acid

washing at an existing SRS containment building, followed by vitrification of the spent acid

solution.

Three additional mixed waste streams (a total of approximately 24 cubic meters over 5 years) that

could be treated at the Consolidated Incineration Facility.

Noncombustible debris contaminated with toxic constituents. Small volumes of these wastes

could be macroencapsulated (coated with a polymer) at the facilities that generate them or they

could be accommodated by the containment building for treating mixed wastes considered in this

EIS.
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● One mixed-waste stream that conforms to the RCRA land disposal treatment standard for

macroencapsulation in the form in which it is generated.

o One additional mixed-waste stream that could be macroencapsulated (welded into a stainless steel
TC

box) under a treatability variance.

Details of the options analyses and the preferred options for these wastes can be found in the ,SRS
TC

Proposed Site Treatment Plan.

The changes and additions described here were incorporated in the analyses presented in this EIS. DOE I TC

anticipates that many of the newly identified wastes will be generated in very small volumes The

characteristics of the additional wastes are not substantially different from wastes considered in the draft, I ‘rE

The proposed treatment technologies are consistent with mixed waste technologies considered within the

alternatives of this EIS, The following section describes how these preferred options were used in this

EIS to identify reasonable technologies for managing mixed wastes.

2.3.2.2 Selection of Rea sonable Technologies for Mixed and Haza rdous Wastes

DOE used the options analyses performed for the SRS site treatment plan to develop the list of potential

and reasonable technologies for hazardous and mixed wastes evaluated in this EIS, The preferred

options identified in the SRS Proposed Site Treatmenl Plan correspond to the technologies evaluated in I TE

alternative B.

DOE aggregated the mixed waste into treatability groups that had common management requirements.

These treatability groups consist of mixed wastes that maybe managed at SRS but did not appear in the

5-year forecast used in the SRS draft site treatment plan. In other words, these new groups represent

mixed wastes that SRS may manage between 2000 and 2024. The analyses performed for the site

treatment plan were applied to these new treatability groups. Table 2-18 presents a summary comparison

of the new treatability groups, the corresponding mixed wastes in the site treatment plan and the

preferred options, and the technologies selected for consideration in this EIS. The following paragraphs

describe the treatability groups and technology selections for which there is not a direct correlation

between the site treatment plan and the EIS.

I TE

2-95



DOE/EIS-0217
July 1995

.——

v
*

2-96



Table 2-18. (continued).
EIStrcatability

EIStr..tabilitygr..p grOUP,.bc.tegOri., PSTPa wastestreams PSTP preferred optionx Resonable EIS tcchnologie$
Orgmic liquid Ail other organic liquids including Not considered none Incineration

streamssDecitically c.11.d out in the V,trificatio”
PSTP
DWPFdBenzene DWPFBenzene Incineration l“ci”eratio”

Vitrification

PUREXesolvent Tribulylphosphateand .-Paraffin Incineration Incineration
Vltritication

Radioactive oil Not considered .0.. Incineration
Vitrification

Rad-contaminatedfsolvent Incineration Incineration
W,xcd wasteoil Vltrificali.n

Paint waste Paint and Krnncr Incineration Incineration
Vitrification

ComDOsitctilters Not considered none Incineration
Vitrification

Tritiated oil Tritiated oil with mercury storage same

Aq.eO.$ Iiq.ids All other aqueousliquids including Not considered ..”. I“ci”.ration
thoseSDeCifi.a!lYcalled 0.1 in the Vitrification
PSTP

Aqueousmercuryand lead Ion Exchange Smc
Mixed waste from laboratory Incineration Inci”. ratio”

samples V itii ficatio”

Wastewater from TRUg dwm
d.watering

SRTCh .llUeOUS SRTC Iow-activify waste Ion Exchange same
SRTC high-activity waste

Aqueous liquids from groundwater Not considered “one IQ. exchange
monitoring well operations
(investigation-derivedwrote)

Soils Soils from spill remediation Vbrilication Vitrification

Organic sludge
Incineration

Not considered no”. V,trifi calion
Incineration

Inorganic sludge All inorganic sludge including Not considered none Incineration
streamsspecifically called out in the Vitrification
PSTP

Tank E-3-1 clta”-o”t material Stabilization Stabilization
Vitrification

PCBS Not considered “one Offsitc Ireatmentlonsile disposal
M-Area wastes M.A,ea plating-line sludgefrom Vit,ilication same

supematanttreatment
Mark- 15 tiltercakc
M-Area sludgeVeatabiliv samples
M.Area high-nickel plating-line

sludge

TC



Table 2-18. (continued).
EIStreatabili~

EIStreatahilitygroup groupSubCatcgO~eS PSTPawastestKems PSTPpreferredoptions ReasonableEIS technologies
~u
~- g

M-Arc.wastes(continued) Plating-line sumpmaterial Gb
N,ckel plating-line solution x?
Uraniundch[omium solution

E
Elemental mercury Tritium-contaminated mercury Amalgamation same z

E1.mental (liquid) mer..w
DWPF mercury

I Silver saddles Silver-coated packing material Macro. ncapsulation same

Gold t,.PS Gold lraps No teatment required same

TC Sour..: WSRC (1994c); DOE (1994 d); Hess (1994eL Hess(1995a).
a. Proposed Site TreoInient Plan.

b. h-Tank Precipitation.
c. Consolidated Incineration Facility.
d. Oefense Wrote ProcessingFacility.
e. P1.tonium-Uranium Extraction.
f. Radioactively contaminated.
g. Transur?.ni..
h. Savm”ti Rtver Technology Center.
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The site treatment plan includes several treatments for low-volume wastes at the individual facilities

which produce them. These wastes would be treated by the facilities that generate them ratherthan as a

part of the sitewide waste management program. DOE did not consider management alternatives for

these mixed wastes in the EIS.

DOE evaluated radioactive oil and low-level PCB wastes in the options analysis for this EIS because

management of these materials at SRS is similar to that of mixed wastes. Reasonable technologies were

identified for the radioactive oil based on its treatability group (organic liquids). The quantities of low.

level PCB wastes that require treatment are not large enough to economically justify applying the mOre

stringent regulato~ requirements of the Toxic Substances Control Act (which governs PCB treatment) to

the technologies selected for mixed wastes treated onsite, Accordingly, DOE determined that existing

offshe treatment would be the reasonable alternative for both radioactive and nonradioactive PCB wastes

for the 30-year period considered in this EIS.

The change from weapons production at SRS to decontamination, decommissioning, and environmental

restoration is expected to generate appreciably larger volumes of some treatability groups than those

considered in the 5-year forecast used in the site treatment plan. For those wastes, DOE would modify \ Tc

the technology proposed in the site treatment plan to accommodate the larger volume, For example, the

plan proposes a temporary vitrification process to treat a fixed and relatively limited quantity of soils and

sludges, In this EIS, DOE proposes to use the temporary vitrification process during the first 5 years, but

would replace it with a permanent vitrification facility to treat the increased volume of soils and sludges

anticipated in years 6 through 30. Similarly, DOE would construct the containment building proposed in I TE

this EIS as a stand-alone facility to accommodate quantities of waste too large to be managed within

existing SRS facilities, or wastes for which there is no existing facility that conforms to RCRA standards, I TE

Many of the treatability groups of debris generated by decontamination, decommissioning, and

environmental restoration are less well defined than the wastes addressed in the site treatment plan

because these wastes have not yet been generated. This EIS identifies multiple technologies to

accommodate the anticipated variability of these wastes.

DOE proposes that it continue to send hazardous wastes to offsite treatment and disposal facilities,

except for wastes amenable to treatment in onsite facilities that have excess capacity. Hazardous wastes

were assumed to be managed by the same technologies evaluated for mixed wastes of the same

treatability group.
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The method of disposal is dictated by the treatment technologies and the hazardous constituents of the

waste, Mixed and hazardOus wastes listed under RCRA (40 CFR 26 1.D) must be managed in accordance

with RCRA after treatment. Mixed and hazardous wastes that exhibit a RCRA-regulated characteristic

(ignitability, corrosivity, reactivity, or toxicity) maybe treated to eliminate the characteristic; if the

characteristic is eliminated, the treated waste need not be sent to a RCRA facility. The reasonable

technologies for disposal of mixed and hazardous wastes were identified based on the composition of the

treatability groups with respect to listed and characteristic wastes.

2.3.3 SYSTEM EVALUATIONIOPTIMIZATION FOR THE ACTION ALTERNATIVES

Upon completion of the options analysis for each treatability group, the higher-ranked technologies for

each group were compiled in a single list of candidate technologies for the waste management program

DOE reviewed this list to identifi technologies capable of handling a wide range of wastes. Application

of such technologies, either in existing or planned facilities, to several waste groups would provide both

economic and environmental advantages over the construction of numerous specialized treatment

facilities. With that goal in mind, the candidate technologies were ranked according to tbe following

criteria:

.

.

.

.

.

technologies with facilities cumently existing onsite

technologies with facilities under construction or planned at SRS

technologies that had been identified in the draft site treatment plan as preferred options to treat

mixed wastes

technologies proposed for treating transuranic waste to meet the Waste Isolation Pilot Plant waste

acceptance criteria

technologies proposed for treating low-level wastes

The first two criteria promote efficient use of existing and planned capabilities and resources. The

remainder address the specificity of the regulatory requirements applicable to each waste.

RCRA imposes specific requirements on waste management. In its site treatment plan, DOE proposed to

the State of South Carolina several technologies to treat the various groups of mixed waste at SRS.

South Carolina, in conjunction with DOE, will select the technologies for mixed wastes that will be used
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at SRS. The technologies identified as preferred options for mixed wastes in the draft site treatment plan

and their corresponding facilities will form the foundation of the SRS waste management program. To

this foundation, DOE will add those technologies necessary to accommodate the types of mixed wastes

that will he generated beyond 5 years.

DOE is committed to ensuring that the Waste Isolation Pilot Plant in Carlsbad, New Mexico, will comply

with all applicable requirements so that DOE can place its transuranic wastes, including those at SRS, in

that reposho~. The waste acceptance criteria for the Waste Isolation Pilot Plant will establish

requirements to ensure the safe handling and preparation of transuranic waste for transportation to and

placement in the reposito~. The technologies and facilities needed to treat transuranic wastes (primarily

wastes containing plutonium.238) to meet these waste acceptance criteria were considered as necessa~

elements of the SRS waste management program. Because of the specific handling precautions for

alpha-emitting wastes, these technologies should be located in separate facilities.

Additional factors used to refine the list of technologies included capacity of existing and planned

facilities, life-cycle costs, and stability of final waste forms. Treatment by commercial vendors (such as

offsite treatment of PCB wastes), direct disposal (disposal without treatment), and long-term storage

were considered as alternatives when appropriate. Table 2-19 identifies the criteria used in the system

evaluation and optimization process, and summarizes the results for the facilities considered for

inclusion in the SRS waste management program.

Once the technologies had been ranked in accordance with tbe criteria outlined above, tbe treatability

groups within each waste type were assigned to a specific facility until each facility reached its capacity.

New facilities were added as necessary to meet capacity requirements and to provide technologies not

currently available at SRS. Mixed and transuranic wastes were assigned to their respective facilities

first. Hazardous waste amenable to treatment in onsite facilities that treat mixed waste were assigned to

these facilities Afier mixed and hazardous wastes were assigned to specific facilities, low-level wastes

that could be treated in the same facilities were identified. This process continued until each waste had

been assigned to a treatment, storage, or disposal facility. In the final step, secondary wastes provided by

the various treatments were identified and evaluated to determine which technologies were suited for

their treatment and disposal.

TC

Table 2-20 identifies the management technologies and facilities selected for each of the alternatives I TE

considered in this EIS. Tbe technologies selected for alternative B were identified as potential

technologies for alternatives A and C as well. These potential technologies for the two alternatives were

evaluated against the objective of each ahemative: for alternative A, that objective was to provide a
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Table 2-19. System evaluation/optimization criteria.a
Criteria ZU

Deslr.ction MeclsRCFLA
.- g

C.nstmctton volume ca~abjlityfor treatment Ltach resistanceof Cost to Waste disposal %$

Consolidated Under
Incineration Facility construction

onstte

Incincrationl Existin~offsitc
supercompaction

Size reductiant Existin~affsite
repackaging

MeI#lmelU Existingloffsite
s.percompaction

Smelter Existingloffsitc

Non-alphavitrification Plan.ed/onsite

Tra”suranic waste Planncdlonsite
characterization
certification

Co”tainmc”r building Pki”nedlonsite

MWI soils
LLWk soils

MW/HW[ liquids
LLW liquids
MW/HW soils
M W/HW job-control
LLW job-control
Alpha job-control
Mnxed alpbajob-control

LLWjob-.o.lrol
LLW bulk

LLW job-control

LLW job-co”uol

LLW job-control

LLW bulk

MW/HW soils
LLW soils
MW/HW liquids
LLW liquids
MW/HW job control
LLW job control
MW/HW bulk
LLW bulk

TRUm (pu.239)nj0b control

TRU (P..238)n job control

Mixed alphapjob contiol
Alpha job w“trol
TRU (Pu.239) bulk
TRU (PII.238) bulk
Mixed alpha bulk
Alpha bulk

MWMW Bulk

. . .. . . . . . . .. . .... . .. . . ... ........ 0

2
2

7
7
7
7
7

10
10

NA
NA

NA

NA

NA

NA

7
7
6
6
7
7
8
8

8
10
8
8
9

10
8
8

4

NN No
NoNA

‘to:1
40 I

1:3
8:1

11:1
11:1
8: I

8:1
8:1

Ioo:l

1.41

201

101

1.2:1
1.2:1
75:1
75:1
15:1
15:1
15:1
15:1

1,4:1
1.4:1
1.4:{
L4:I
1.4:1
1.41
1.4:1
L4:I

1:1.2

Ye,
No
Yes
Yes
No
No
Yes

No
No

No

No

No

No

Ye,
No
Yes
No
Yes
No
Yes
No

No
No
No
No
No
No
No
No

No

No
NA

Yes
NA
Y,,
Yes
NA
NA
Yes

NA
NA

NA

NA

NA

NA

Yes
NA
Yes
NA
Yes
NA
Yes
NA

Mecls WIPP/WACQ
No
Yes
NA

Meets WIPPIWACO
No
Yes
NA

Yes

No
No

Moderate [Cement)
Moderate (Cement)
Mode,atc (Cement)
Moderate (Cement)
Moderate (Cement)
Moderate (Cement)
Moderate (Cement)

Poor (Unstabilized)
Poor (Unstabilized)

Poor (Unstabilized)

Poor (Unstabilized)

Moderate

Best available
Best availeble
Best available
Best available
Best available
Best available
Best availsble
Best available

Poor (Unstabilized)
NA-tceatment Req.
Poor (Unstabilized)
Poor (Unstabilized)
Poor (Unstabilized)
NA-treatment req.
Poor (Unstabilized)
Poor (Unstabilized)

2
2

6
6
8
8
8

10
10

2
2

8

6

8

5

8
8
7
7
8
8
9
9

8
10
8
8
8

10
8
8

6

NA-treatment req. s
.

I

5
3
7
5
3
7
7

3
3

3

3

3

5

5
I

3
1
3

10
NA-treatment ,.q.

5
10

NA-treatment req.

5

5



Table 2-19. (continued).
Criteria
Destruction MeetsRCRA

Construction volume capabilityfor freatmcnt Leach resistanceof Cost to Waste dismsal

Plannedlonsite

Shallow land disposal

Vault disposal

WIPP disposal

Existinglo.site

Existing/o”site

Existing/o”site

Existi”gJoffsitc

~ ~, Source: Hess (1994g, 1995d).

8 b.
c.
d.
e.
f.

g
h.

Mtxed alpha Iiq”ids
Alpha liquids
TRU Iiq”ids
Mfixed alphajob CO.WOI
Alpha job confrol
TRU job canfrol
Mtxed alpha bulk
Alpha bulk
TRU bulk

LLW

LLW
Alpha wasfe

~wmw
Wtxed alpha waste

TRU

8
8
8
9
9
9

10
10
\o

Facifily: Status Flexibilifyb COSF alteratio.d organicse requiremenlsf final waste fomg operate. costsh

Alpha vitrification 8 8

2

4
4

5
5

NA

Denotesfhe waste types and mabices that could be managedat tbe facility
Cost scoreswe on a I to 10 scale wifh 10 bein8 tbe mostexpensive,
Denotes fbe ratio of tbe incoming waste volume to tbe post-tieatme”twastevolume.

75:1
75,1
75:1
15:1
15:1
15:1
15:1
15:1
ISI

NA

NA
NA

NA
NA

NA

Yes
No
No
Yes
No
No
Y,,
No
No

No

No
No

No
No

No

Ye,
NA
Yes
Yes
NA
Yes
Yes
NA
Yes

No

No
No

No
No

No

Best available
Best available
Best mailable
Best available
Best available
Best available
Best available
Best available
Best available

NA

NA
NA

NA
NA

NA

8 8
8 8
9 9
9 9
9 9

10 9
10 9
10 9

3 NA

3 NA
4 NA

3 NA
4 NA

NA NA

Denotts whether OICfacili~ Wovides a dcsfmcfio. and removal capability for organichazardousconstituentsfhat mcels RCR4 incinerationstandards(i.e., 99,99 percent).
Denotes whefhcr lhe facility providestreatment lhat mee!sRCRA land disposalrestrictionsfandards.
Ranks tbe stability oflbe final wrote form provided by the tecbn0108y(ies)usedat each facility,
Scorezthe cost 10disposeof tie freatmentresidualsand secondq wasteson a 1 to IO scalewifb 10 being the mostexpensive.
fvfixedwrote.
Not applicable.
Low-level waste.
Hazardous waste.
Trans.ranic wrote.
P1.toni.m-238, -239.
W25te Isolation Pilot Plant waste acceptancecriteria,

i.
i.
k.
1.
m.
n.
0.
p, Waste containing behvcen 10 and 100’nanocuriespergram of Oansuranicradionuclides.
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TC I

TC I

TC

~ lble 2-20. Treatabili~ groups ( the proposed management facilities for each altemative.a

I
Treatment,storage,anddisuosalfacilit~

waste
ovf-level

Ow.level

Ow-level
OW.level

,Ow.level

,ow-level

,ow-1ev.1

,Ow-le”el

,Ovf-level

.ow-level

.ow-level

.ow-level

:ransuranicl
Alpha

dixed waste

&,xed waste
Aixed waste

$,xed waste

K!xcd waste
Wixed waste

X,xcd waste

Mixed wrote

Mixed wale

W,xcd waste

Mixed waste

W,xed waste
M,xed \,aste

Mixed waste
Mixed wrote

Mnxed waste

Mixed waste

Mixed waste

Hazardous waste

Hzardous w=te

Hazardous waste
Hazardous waste

Hazardous \YmIc

Hazardous waste

Hzardo”s w%tt

Hazardous wastt

Hazardous wast<

Hazardous wastt
Haz%dous w~t,

Categories

.ong-lived

;pent deionizes
;ritiated equipment

rriliated job-control
Wate

rritiated soil

4aval hardware

.aw-activity
cq”ipmcnt

)ffsite job-control
Wate

.ow-activity
job-control waste

;“tenncdiate-activiv
job-control ~vastc

Suspect soil

Low-activity soil

Alpha job-control
wale

Glassdebris
Heterogcneo”sdehri!

Lead
Inorganic debris

Organic debris

Mixed waste needing
size reduction

DWPFe benzene

Organic liquid
Radioactive oil

PUP.SXf solvents
Paint wastes

Composite filters

Aq.cous liquids

Soils
Organic sludge

I.organic sludge

Mercury-
contaminated
materials

Tritiated oil

Composite falters

Paint wastes

Organic liquids

Aqueous liquids
Inorganic debris

Heterogeneousdcbri

Glas debris

Organic sludges

Inorganic sludges

Soils

Organic debris

Vaull
disposal

,Itemative

\B

iB

iB

\BC

\B

kB

4B

B

4B
4B

bllow land
iisposal

Itemative

B

B

B

c

—

Storaee

(Oemativc

BC

BC

ABC

:ompaction;

fsite ve”dord

41ternativc

B

,B

o“-alpha
Irification

Itemative

c
c

c

c

c

c

c
c

c
c
c
c
c
c

c
c
c
c
(
(
(

B(
B(

B(

(

(

(
(

(

(

{

(
(

1

(

cineration

,Itemative

B

B

[

B

B

B
AB

AB

AB
AB

AB

AB

AB

AB
A

A

A

AB

AB

AB

AB
B

B

B

B

B
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:able 2-2o.

waste
Low-level

rransuranicl

Alpha

Transuranicl
Alpha

lransuranic

lransuranic

rransuranic

lrans.ranic

rra.s.rmi.

rrans.ranic

W,xed wste
Uixcd waste

Mixed waste
Uixed wate

Mixed wate

K,xed waste
Wixed waste

W,xed waste
Mixed waste

tiixed waste

tiixed waste
W,xed waste

Mixed waste
Mixed waste

Mixed wrote

W,xed waste
Uixed waste

Mixed wzte

flazardouswastt
<azmdouswaste

+azadous waste

ontinued).

Categories

Low-activity
equipment

41phajob-control
waste

Mixed alpha job-
control waste

:0.5 curie TR~
job-control
Wastt

<0.5 curie mixed
TRU iob-
contr;l waste

>0,5 curie TRU
job-control
waste

>0.5 curie mixed
TRU job-
control wrote

rRU cq.ipment

rRU equipment,
mixed

Xemote and
mixed remote
TRU

tlass debris
tietal debris

3ulk
.ead

~eteroge”eous
debris

,norganicdebris

Jrganic debris

:omposite filters
?CBS

ZIcmcntalmere.IY
Naste site soil

Jraniumfchromium
M-Area waste

;ilver saddles

>old traps
$afetylcontrol rods

Tpk Fijter~

‘recess cquipme”t

‘CBS

“organic debris

<eteroge.eous
debris

Metal debris
3.lk equipment

;Iass debris

)rganic sludges

WIPP
disposalh

Alternative

4B

4B

4B

4B

Alpha
vitrification

Alternative

c

BC

BC

BC

BC

BC

BC

BC

BC

Treatment. storaze. and d,,
-

Smelting

dtemative

BC

-
Iontai”men!

Buildtng

Alternative

A

A
A

A
A

A

A
A

B

BC
BC

B

B

B

B

c

c
c

al facililvg
-

M-Area
vendor

Alttmativ<

ABC

ABC
ABC

Offsite
treatment

Altemativc

ABC

ABC

AB

ABC
AB

AB

AB

AB

AB

A

RCUi
disposal

41tema1ive

<B

(Bc
\BC

iBC

\BC

(BC

I TC

I TE

TC
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Table 2-20. (continued).

Treatment,storage, and disposalfacilityg

WIPP Alpha Containment M-Area Offsite

disposalh

RCRAi
vitrification Smelting Building vendor treatment disposal

Waste Categories Alternative Alternative Alternative Alternative Altemadvc Akemative Alternative

Haardous wrote Inorganic sludges A

Hazardous waste Soils AB

Hazardous W=te Organic debris AB

Hzardous waste Lead c AB

a.
b.

c.
d.

TC

e.

f.

g.
h.
i.

j.
k.—

source: Hess (1994e, 1995d).
Storage includes wastes stored for radioactive decay and wastes stored pending fuflher analysis to determine
their ultimate disposition.

Disposal includes wastes sent directly to a disposal unit without treatment.

“Compaction” refers to the use of the existing onsite compactors under alternative A for low-activity job-conmol
waste. “Offsite vendor” refers to those technologies to be used under alternative B for low-activity job-control
and equipment wastes as a result of the request for proposal for low-level waste volume reduction. For purposes
of analysis in the EIS, these technologies are assumed to include supercompaction, size reductiotirepackaging,
incinerationlsupercompaction, and metal meltlsupercompaction.
Defense Waste Processing Facility.
Plutonium-uranium extraction.

Note change in header to show different waste treatment, storage, and disposal processes from first page.
Waste Isolation Pilot Plmt.

Resource Conservation and Recovery Act.
Transuranic.
In-Tank Precipitation.

TE I

limited treatment configuration; for alternative C, it was to provide an extensive treatment configuration.

The treatability group was then assigned to the technology most suited to that treatability group, in

keeping with the overall objective of the alternative. For example, mixed waste in the treatabili~, group

“heterogeneous debris” would be macroencapsulated (see glossary) at the containment building (see

Appendix B.6) in alternative A, incinerated or macroencapsulated in alternative B, and vitrified in

alternative C,

2.3.4 NEPA ANALYSES FOR FACILITIES CONSIDERED IN THE SRS WASTE

MANAGEMENT EIS

The no-action alternative described in the Notice of Intent to prepare this EIS for Waste Management at

SRS (59 FR 16494, April 6, 1994) indicated that DOE would “analyze a no-action alternative that would

cnntinue waste generation and current management practices. DOE would continue ongoing activities

and implement planned actions, including high-level radioactive waste management, for which National

Environmental Policy Act review has been completed and decisions made.” The proposed actiOn wOuld

include “the no-action alternative activities plus programmatic and project-level actions to enhance waste

management operations” at SRS.
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on this basis, DOE foj-mulated a no-action alternative and three “action” alternatives; the action.

alternatives could fulfill DOE’s need for a waste management strategy. This EIS provides information

for decisions DC)E will make in its Records of Decision following publication of the EIS. Table 2-21

lists existing and planned facilities that are included in the no-action and the action alternatives. In

addition, the table identifies the NEPA basis for including planned activities in the no-action alternative,

facilities that could be constructed and operated under decisions based on this EIS, and facilities that

might require further NEPA evaluations,

Table 2-21. NEPA review of facilities in the ,S~ Wasfe Management EIS.

Facility NEPA review Discussion

Containment Building
(Hazardous Waste/Mixed
Waste Treatment
Building)

Low-Level Waste Soil
Sort Facility

Consolidated Incineration
Facility (CIF) -
COns~ction

Consolidated Incineration
Facility (CIF) Operation

Replacement High Level
Waste Evaporator
(RHLWE)

New Waste Transfer
Facility (NWTF)

M-Area Vendor Treatment
Facility

This EIS

This EIS

Consolidated Incineration
Facility (DOE/EA-0400) and its
Finding of No Significant Impact
(57 FR 61402)

This EIS

Categorical exclusion,
September 24, 1990

Categorical exclusion,
September 18, 1991

Additional waste streams-this
EIS

Constmction of the CIF would continue under the
no-action alternative.

The action alternatives explore a wide range of
operational scenarios for the CIF. Decisions on
whether to operate and what wastes to treat would
be based on this EIS.

The NWTF, a replacement “valve box” located in
H-Area, receives waste from both the Defense
Waste Processing Facility (DWPF) and other

F- and H-Area operations.

The original M-Area Vendor Treatment Facility
was addressed in Environmental Assessment,
Treatment of M-Area Mixed Waste at the
Swannah River Sife, which assessed the treatment
of six mixed wastes. In this EIS, DOE proposes
to use this facility for the treatment of two more
mixed waste streams that were identified in the
SRS Draft Site Treatment Plan. The treatment
technology would be vitrification,

TE

I TC

2-107



DoE/EIs-02 I7
July 1995

Table 2-21. (continued).

Facility NEPA review Discussion

M-Area Air Stripper Ongoing activity

F/H-Area Effluent

Treatment Facility

Hazardous Waste/Mixed
Waste Disposal Vaults

High-Level Waste Tank
Farms

TC

E-Area Vaults

Shallow Land Disposal

TC I

E-Area Burial Ground
Solvent Tanks

Memo-to-File, F/H E@uenl
Treatment Facility (ETF),
August 12, 1986

Final Environmental Impact
Statement, Wasie Management
Activities for Groundwater
Pro(ec(ion, DOEiEIS-O 120 and
its Record of Decision
(53 FR 7557))

EISS on high-level waste include:
Final Environmental Impact
Statement, Waste Management
Operations (ERDA- 1537); Final
Environmental Impact Statement,
Double-Shell Tank for Defense
High-Level Radioactive Waste
Storage; and Final
Environmental Impact Statement,
Defense Waste Processing
Facili~, DOE/EIS-0082 and its
Supplemental EIS (DOE/EIS-

0082S)

DOE/EIS-0120 and its Record of

Decision (53 FR 7557)

ERDA- 1537 and subsequent
confirmation in DOEiEIS-O 120

Ongoing activity

Transuranic Waste Storage Ongoing activiW
Pads

TC
I

The M-Area Air Stripper treats the M-Area
groundwater plume that is contaminated with
organic solvents as part of environmental
restoration. Under the fouraltematives, DOE
would continue to treat, inthe M-Area Stripper,
the waste withdrawn from monitoring wells
during sampling (investigation-derived waste).

The NOI for the DWPF SEIS (59 FR 16499,
April 6, 1994) states that operation of the ETF
will be included in the Waste Management EIS.
NEPA was completed under then-current DOE
NEPA Guidelines.

The EIS assessed RCRA landfills and vaults for
disposal of hazardous and mixed waste. Specific
project-level actions listed under Decision in the
Record of Decision included constmction and
operation of new storageldisposal facilities for
hazardous and/or mixed waste.

Vault design was one of several project-specific
technologies considered for new disposal/storage
facilities.

Shallow land disposal has continued in the
operating burial ground and would continue in
E-Area for a portion of SRS low-level waste (e.g.,
suspect soil).

Existing solvent tanks store spent solvent
generated by the plutonium-uranium extraction
(PUREX) process.

Under the no-action and the action alternatives,
DOE would construct additional pads to increase
the storage capacity. The number of pads needed
would be greatest under the no-action alternative
and least under alternative A.

2-108



DoE/’E1s-o217
July 1995

Table 2-21. (continued).

Facility NEPA review Discussion

Mixed WasteStorage Categoricalexclusion,
Facilities October5, 1990

M-AreaLiquidEffluent Ongoingactivity
TreatmentFacility(LETF)

Savannah River Ongoing activity

Technology Center Mixed
Waste Storage Tanks

Experimental Transuranic Ongoing activity
Waste Assay Facility/
Waste Certification
Facility (ETWAF)

Hazardous Waste Storage ongoing activity
Facilities

Compactors Ongoing activity

Long-Lived Waste Storage
Building

Transuranic Waste
Characterization/
Certification Facility

Non-Alpha Vitrification

Under the no-action alternative, hazardous wastes
would continue to be sent offsite for treatment and
disposal, Therefore, additional hazardous waste
storage would not be required.

Under no-action and alternative A, the existing

compactors operate over the full period of
analysis. Under alternatives B and C, they would
be replaced by other volume-reducing
technologies.

DoEiEIs-o120

Would require further NEPA The transuranic waste characteri~tion/

evaluation cetiitication facility would provide extensive
containerized waste processing and certification
capabilities. The facility would have the ability to
open various containers (e.g., boxes, culvetis, or
dmms); assay, examine, sort, decontaminate the
alpha and transuranic wastes; reduce Iwge wastes
to 55-gallon-dmm size; weld; and certify
containers for disposal.

Would require further NEPA The non-alpha vitrification facility would provide
evaluation treatment for liquid, solid, soil, and sludge wastes,

primarily resulting from environmental restoration
and decontamination and decommissioning
activities, for which treatment capacity is not
otherwise available at SRS,

For the expected waste forecast, the facility would
be constructed and operated under alternatives B
and C. Because conceptual designs have not been
developed, DOE believes that further NEPA
evaluation might be required.

TE

TC

I TC
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Table 2-21. (continued).

Facility NEPA review Discussion

Alpha Vitrification Would require further NEPA The alpha vitrification faciliry would provide
evaluation treatment of non-mixed and mixed alpha waste

(1Oto 100 nanocuries of transuranics per gram of

waste) and nonmixed and mixed transuranic waste
(greater than 100 nanocuries of transuranics per
gram of waste). The facility would have the
ability to open drums of wastes, perfom size
reduction, produce a glass waste form suitable for
disposal, and treat secondary wastes.

The facility would be constmcted and operated
under alternatives B and C. Similar to the
non-alpha vitrification facility, the alpha

TE I vitrification facility is in a pre-concepwal design
stage and DOE believes that further NEPA
evaluation would be required.
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2.4 Alternative A – Limited Treatment Configuration

AS described at the beginning of Chapter 2, DOE bases alternative A on a strategy to provide limited

treatment, generally the minimum treatment required to meet applicable storage and disposal standards,

This section discusses the activities and facilities that would be used under ~lternative A and the

expected waste forecast, and discusses the changes in such activities and facilities that would be required

to accommodate the minimum and maximum waste forecasts. Under alternative A, DOE would use

technologies that provide the minimum treatment required to meet applicable storage and disposal

standards and would expeditiously store or dispose of the wastes in a manner that prevents or minimizes

shmt-term impacts.

Alternative A is identical to the no-action alternative with respect to the management nf liquid high-level

and low-level radioactive wastes. This section discusses only changes, if any, for these wastes necessa~

to accommodate the minimum and maximum waste fnrecasts. Alternative A would use several treatment I TE

facilities for mixed and transuranic wastes including the Consolidated Incineration Facility, a mobile soil

sort facility, the containment building for mixed wastes, and the transuranic waste I TE

characterization/certification facility for transuranic and alpha wastes. Small quantities of hazardous

waste would be treated onsite at the Consolidated Incineration Facility. By implementing these

treatments, DOE would appreciably decrease tbe amount of additional storage capacity for mixed and

transuranic wastes from that required under the no-action alternative. Mixed waste storage would peak

in 2005 and transuranic and alpha waste storage in 2006; the required number of storage facilities would I TC

then decrease as new treatment facilities begin operations, Small quantities of mixed and PCB wastes

would be sent offsite for treatment, and transuranic wastes would be sent to the Waste Isolation Pilot

Plant for disposal when that facility becomes available. The waste volumes sent to shallow land disposal

and to RCRA-permitted disposal facilities would increase from those projected for the no-action

alternative, due to the increased volume of treatment residuals. Sections 2.4.4, 2.4.5, and 2.4.6 discuss

tbe proposed treatment, storage, and disposal activities for hazardous, mixed, and transuranic wastes

under alternative A. Section 2.4.7 summarizes the activities and facilities under alternative A and

compares them to those that would be required under the no-action alternative. I TE
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Min. E.,, Ma%
No
Action

A

B

@

2.4.1 POLLUTION PREVENTIONmASTE MINIMIZATION

c

The ongoing waste minimization activities described for the no-action alternative (Section 2.2, I) would

continue in each waste forecast under alternative A. DOE would also initiate activities to reduce the

amounts of lead and contaminated soils. Table 2-22 summarizes waste minimization activities that

would occur under alternative A beyond the ongoing (no-action alternative) activities.

Table 2-22. Waste minimization activities for alternative A.a

Estimated amount
Waste of reduction (cubic

Minimization activity Treatability group forecast meters)b

Reuse decontaminated lead Mixed waste lead Expected 2,408
Minimum 1,053
Maximum 6,140

Sort soil to divert for beneficial reuse Mixed waste soils Expected 35,332
Minimum 9,549
Maximum 176,024

a. Source: Hess ( 1994e, 1995c).
b. To convert to cubic feet, multiply by 35.31.

Min. EXP. Max
N.
Action

A

B

@

2.4.1.1 Poll “rr Pre nin~t ion – ected
c

e Fore

DOE estimates that 3,010 cubic meters (1.06x 105 cubic feet) of radioactively contaminated lead (a

mixed waste) would be generated and available for recycling over the next 30 years (Hess 1995c). Lead

that cannot be decontaminated (i.e., lead that is radioactive throughout its volume due to activation rather

than contaminated only on its surface) would be treated and disposed of onsite rather than recycled

because the onsite lead smelter can only be used for uncontaminated lead.

Lead with surface contamination would be sent offsite for decontamination at an existing commercial

facility (see Appendix B.2 1). After decontamination, the lead would be checked for radioactivity, Lead

that had been adequately decontaminated would be sold to private industry for reuse. Lead that was not
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adequately decontaminated would be returned to SRS for disposal. The small amount of waste generated

during the decontamination process also would be disposed of at SRS. It is estimated that more than

80 percent [2,408 cubic meters (85,000 cubic feet)] of the lead generated over the next 30 years could be

recycled (DOE 1994d).

The volume of soils containing mixed waste would be minimized by separating the contaminated

materials from those in which the contamination cannot be detected. An estimated 88,331 cubic meters

(3. 12x 106 cubic feet) of mixed waste soils would be generated over the 30-year period, An estimated

35,332 cubic meters (1 .25x1o6 cubic feet) of this material is expected to be below detection limits

(Hess 1995c), Material free of detectable contaminants would be used at SRS for backfill. The soil sort

facility is described in Appendix B,28.

Min. Exe. Mm.
No
Act,..

A

B

2.4.1.2 Pollution Preve ntiOrsiWast e Minimization – Minimum an d Maximum
B Waste Forecasts
c

For alternative A – minimum and maximum forecasts, lead with radioactive contamination limited to the

surface would be recycled as in the expected forecast, but the volume of throughput and decontaminated

lead available for reuse would vary, as indicated in Table 2-22.

Mixed waste soils would be sorted to divert uncontaminated material for beneficial uses. The estimated

amounts expected to be free of detectable contamination and available for reuse in the minimum and

maximum waste forecasts are presented in Table 2-22.

Min. Exp. Max
No
Action

A

@

2.4.2 HIGH-LEVEL WASTE – EXPECTED, MINIMUM, AND MAXIMUM
B FORECAST
c

Under alternative A, DOE would treat liquid high-level radioactive waste as it would be treated under the

no-action alternative (see Section 2.2.2, Figure 2-9). For each waste forecast, DOE would continue

current management activities, from receipt and storage of liquid high-level waste in tanks to

preparation, processing, and treatment into fonus suitable for final disposal. The high-level waste

volumes that would be generated over the next 30 years (Table 2-22) in addition to the existing inventory

I Tc

TC

TE

I TE

I TE
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of high-level waste currently in stOrage [approximately 1.31x105 cubic meters (3 .45 x107 gallons)] (DOE

1994d) are given in Table 2-23.

Table 2-23. Thirty-year liquid high-level waste volumes for the expected, minimum, and maximum
waste forecasts.a

Waste forecast Volume

Expected 22,000 cubic meters (5,81 x1o6 gallons)

Minimum 12,000 cubic meters (3.17x I06 gallons)

Maximum 27,000 cubic meters (7,13x I06 gallons)

a. Source: Hess (1994d).

These volumes are not additive, because newly generated waste volumes would be reduced

approximately 75 percent via evaporation. These volumes would not require construction of new high.

level waste tanks or facilities. Instead, DOE proposes to continue current management practices and to

manage waste with the objective of emptying tbe tanks and immobilizing SRS’Sinventory of liquid high-

Ievel wasteby2018 (DOE 1994a).

DOE would not change proposed high-level waste management practices as a result of tbe smaller

volumes forecast in tbe minimum waste forecast (45 percent less than the expected waste forecast), The

only difference in management practices as a result of the larger volumes forecast in the maximum waste

forecast (23 percent more than tbe expected waste forecast) would he to operate the existing evaporators

at higher rates to maintain adequate reserve tank storage capacity.

2.4.3 LOW-LEVEL WASTE

Min. EXP. Max
No n
Action

A

a

@
2.4.3.1 Low-Level Wast e – ExDect ed Waste Fore cast

c

For alternative A – expected forecast, DOE would process low-level waste in a manner identical to the

no-action alternative discussed in Section 2.2.3. Figure 2-17 summarizes these proposed activities to

manage low-level waste.

Under alternative A, DOE would store process water deionizes from reactors (less than 1 percent of tbe

forecast low-level waste) in long-lived waste storage buildings in E-Area, The existing building would
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Treatabilitv Group StoraaelTreatm ent DiSDOSal

Naval Hardware Storage

(Staged inE-Area)

Suspect Soil
“m

Low-Activity
Job-Control Waste

a’

Storage

Low-Activity Soil

Low-Activity
Job-Control Waste

Offsite Job-Control
Waste

Tritiated Soil

Fritiated Job-Control
Waste

Tritiated Equipment

ntermediate-Activity
Job-Control Waste

Low-Activity
Equipment

Low-!
b Interme

vault 1ityor
e-Level
posal

Source: Hess (1994e).

Note This figure does nOtinclude shori.term or transition activities.

PK56

TC

TE

Figure 2-17. Low-level waste management plan for alternative A expected waste forecast.
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reach capacity by 2000, and 24 additional buildings would be needed over the 30-year period (Hess

l-c I 1995C).

DOE would compact low-activity job-control waste to more efficiently use capacity. For purposes of

analysis in this EIS, it is assumed that approximately 1.19x105 cubic meters (4.22x106 cubic feet)

~ I (22perce"tofthe low-level waste forecast) would becompactedoverthe next3Oyears, See Section

2.2.3,1 for additional information. Compacting the waste would decrease needed disposal capacity to

~ I 78percentofthatrequired ifwastewere"otcompacted(Hess 1995c).

TE I Table 2-24 liststhedistribution oflow-levelwaste amongthevarioustreatmentanddisposaioptions,

TE I Table 2-24, Low-level waste treatment and disposal options for alternative A expected waste

forecast.a,b

TC Disposal options Treatment options

93 percent to vaults 22 percent to compactor

7 percent to shallow land disposal

TE I a. Source: Hess (1995 c).
b. Percentages are approximate.

TE

TC

DOE would continue to dispose of suspect soils in the engineered low-level trench, Under alternative A,

DOE would dispose of low-activity waste, which comprises approximately 86 percent by volume of the

low-level waste that would be disposed of, in the low-activity waste vaults, The material disposed of

would include low-activity waste equipment resulting from the decontamination of mixed waste

(discussed in Section 2.4.5.1 .2). The existing vault would reach capacity by 1997 (1-Iess1995c).

Additional vaults would be constructed as needed. See Section 2.2.3.1 for additional information.

Under alternative A, DOE would dispose of intermediate-activity waste, which comprises approximately

7 percent of the waste that would be disposed of, in the intermediate-level waste vaults. The existing

vaults would reach capacity by 2000, and additional vaults would be constructed as needed (Hess 1995c),

See Section 2.2.3.2 for additional information,

Under alternative A, DCJEwould dispose of suspect soils and naval hardware that meet waste acceptance

criteria, which would comprise approximately 7 percent of the low-level waste to be disposed of, by

shallow land disposal (Hess 199sc). See Sections 2.2,3,1 and 2,2,3.4 for additional information.
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Min. Exp, Max.
N.
Action

A

B

B

2.4.3.2 Low-Level Wast e – Minimum and Maximum Waste Forecasts
c

For alternative A – minimum and maximum waste forecasts, DOE would change the way it manages

some low-level waste in the expected case (see Figure 2-17). The changes from waste management

practices described under the expected waste forecast are primarily attributed to the larger volume of

soils in the maximum waste forecast (48 percent of all low-level waste, compared to 9 percent for the

expected waste forecast). The existing compactors would operate at maximum capacity for the duration

of the 30-year period and would process approximately 30 percent of the total volume of low-level waste

in the minimum case and 7 percent in the maximum case. Less than 1 percent would be placed in storage

buildings pending disposal (Hess 1995c). Table 2-25 describes the percentage of low-level waste

distributed among the various treatment and disposal options under the minimum and maximum waste

forecasts.

Table 2-25. Low-level waste treatment and disposal options for alternative A minimum and maximum

waste forecasts.a,b

Minimum waste forecast Maximum waste forecast

Treatment options Treatment options

30 percent to compactors 7 percent to compactors

Disposal options Disposal options

95 percent to vaults 69 percent to vaults

5 percent to shallow land disposal 31 percent toshallow land disposal

a. Source: Hess(1995c).
b. Percentages areaDDroximate.

[ TE

I TC

ITC

Min. Exn. Ma,
N.
Actio.

A

B

2.4.4 HAZARDOUS WASTE – EXPECTED, MINIMUM, AND MAXIMUM I TE
B WASTE FORECASTS
c

For each alternative A waste forecast, DOE would manage hazardous waste in a manner similar to the I TE

no-action alternative for hazardous waste presented in Section 2.2.4. The only difference would be to

incinerate a few treatability groups onsite rather than sending them offsite for treatment and disposal.
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Figure 2-18 presents these proposed hazardous waste management activities. In general, DOE would not

construct new facilities or implement new onsite treatment processes solely for hazardous wastes.

Rather, hazardous waste management alternatives would be based on the alternatives suggested for

mixed waste. If DOE constructs a facility or implements a method of treatment for mixed waste that can

also be applied to hazardous waste, DOE could use it for hazardous waste to the extent excess capacity is

available.

hr addition to the management practices for hazardous waste under the no-action alternative

(Section 2.2.4), under alternative A DOE would:

. Complete construction of and operate the Consolidated Incineration Facility, including

incineration of selected hazardous wastes.

o Construct RCRA-permitted disposal vaults to dispose of stabilized ash and blowdown waste from

the incineration process, or send them to shallow land disposal.

Under alternative A, DOE would continue to accumulate hazardous wastes for recycling, both onsite and

offsite. DOE would continue to manage aqueous liquids generated from groundwater monitoring wells

(investigatiOn-derived wastes) at the M-Area Air Stripper, as described in Section 2.2.4. DOE would

also continue storing hazardous waste in the three RCRA-permhted hazardous waste storage buildings,

the M-Area storage building, and on the three interim status solid waste storage pads. DOE would

continue to send most (89 percent for expected, 93 percent for minimum, and 91 percent for maximum

waste forecasts) of the hazardous waste offsite for treatment and disposal, However, several hazardous

wastes (composite filters, paint waste, organic liquids, aqueous liquids) would be treated in the

Consolidated Incineration Facility, assuming it begins operating in 1996, These wastes represent

approximately 4 Percent Ofthe hazardOus waste quantities forecast for the next 30 years. The stabilized

ash and blowdown from the Consolidated Incineration Facility would be sent to onsite RCRA-permitted

disposal or shallow land disposal. It is estimated that 70 percent of the stabilized ash and blowdown

would require RCRA-permitted disposal and 30 percent would be sent to shallow land disposal

(Hess 199SC).
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2.4.5 MIXEDWASTE

Min.EXP, Ma..
No n
Action

A

B

““m -

2.4.5.1 Mixed Wast – cted Waste Forecast
c

For the expected forecast of waste generation, DOE would manage mixed waste to include activities

under the no-action alternative presented in Section 2.2.5. In addition, under alternative A, DOE would

implement limited mixed waste treatment activities necessary to provide a final waste form that would be

suitable for disposal. Figure 2-19 summarizes the proposed mixed waste management activities under

this alternative. In addition to the waste management practices for mixed waste under the no-action

alternative, under alternative A DOE would:

.

TC
.

TC .

.

.

Store tritiated oils to allow time for radioactive decay.

Send elemental mercury and mercury-contaminated waste to the Idaho National Engineering

Laboratory for treatment residuals would be returned to SRS for RCRA-perrnitted disposal or

shallow land disposal.

Send calcium metal waste to the Los Alamos National Laboratory for treatment; residuals would

be returned to SRS for shallow land disposal.

Send radioactive PCB wastes offsite for treatment residuals would be returned ‘for shallow land

disposal at SRS.

Send lead offsite for decontamination and recycling; residuals would be returned for

RCRA-perrrritted disposal at SRS,
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In addition, under alternative A, DOE would:

TE I

TE I

TC

TE I

.

.

.

.

.

Construct a containment building to decontaminate mixed wastes (mostly debris) and

macroencapsulate contaminated debris and lead wastes.

Operate the Consolidated Incineration Facility and bum certain mixed wastes, such as benzene

generated by the Defense Waste Processing Facility, organic and aqueous liquid wastes,

contaminated soils, spent decontamination solutions from the containment building, PUREX

(plutonium-uranium extraction) solvent, paint waste, radioactive oil, and organic and inorganic

sludges.

Construct RCRA-pemitted disposal vaults to dispose of stabilized ash and blowdown from the

incineration process or send them to shallow land disposal.

Construct and operate a soil sort facility to separate soil with undetectable contamination from

contaminated soil. Contaminated soil would be burned in the Consolidated Incineration Facility

and soil without detectable contamination would be used onsite as backfill material.

Construct and operate the M-Area Vendor Treatment Facility to vitrify wastes generated by

M-Area electroplating operations and the specific wastes identified in the SW Proposed Site

Treatment Plan.

2.4.5.1.1 Containerized Storage

For alternative A – expected waste forecast, DOE would continue to store mixed waste in the three

mixed waste storage buildings, the M-Area storage building, and on three waste storage pads. The

non-alpha mixed waste (i.e., waste with less than 10 nanocuries per gram of transuranics) that is now

stored on the transuranic waste storage pads would be transferred to the mixed waste storage pads. To

allow for storage of m ixed waste while treatment facilities are being constructed, DOE would build

additional mixed waste storage buildings as needed, Based on the usable capacity of Building 643-43E

described in Section 2,2.S. 1, DOE estimates that a maximum of 79 additional buildings would be

required by 2005 (Hess 1995c), Due to their small size (Building 643-29E) or remote locations

(Buildings 645-2N and 3 16-M), DOE would no longer use the existing mixed waste storage buildings

after their waste inventories were removed for treatment and disposal. If these existing mixed waste

storage buildings were used for future storage needs, their combined storage capacities would offset the

need for approximately one new storage building.
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DOE would continue to store mercury-contaminated tritiated oils generated by SRS tritium facilities in

the mixed waste storage buildings. Due to the high tritium content of these oils, DOE detemrined that

the tritiated oil would need to be stored for an extended period to allow the tritium (with a half-life of

about 10 years) to decay to manageable levels. DOE is investigating the possibility of treating the

tritiated oil with a mobile packed bed reactor currently under development at Los Alamos National

Laboratory, The reactor is a mobile unit that DOE could transport to SRS and operate within a

containment building. DOE would continue to store the tritiated oil for decay pending Los Alamos

National Laboratory’s development of the packed bed reactor or other technology (WSRC 1995). For

purposes of this EIS, it is assumed that DOE would continue to store radioactive oils with high tritium

content for the duration of the 30-year analysis period.

In the draft EIS, DOE proposed to send job-control wastes contaminated with solvents and enriched

uranium to the Consolidated Incineration Facility. DOE has determined that this treatment could

concentrate the uranium in the incinerator ash at levels that could result in an unplanned nuclear reaction.

DOE is currently investigating alternate treatments for this waste, such as reprocessing the materials to

recover the uranium or macroencapsrrlat ion. Additionally, the initial characterization of these materials

was conservative and DOE believes that chemical analyses and further review of documentation

regarding the composition of the waste may result in reclassification as nonhazardous low-level waste

rather than mixed waste (WSRC 1995). The EIS assumes that this material (approximately 260 cubic

meters) will remain in permitted storage pending recharacterization or the development of an appropriate

treatment technology.

TC

TC

2.4.5.1.2 Treatment and/or Tank Storage

For alternative A – expected waste forecast, DOE would continue treatment and tank storage practices I TE

for Savannah River Technology Center aqueous wastes and PUREX solvent waste, as described in

Section 2.2.5.2. In addition, the 568-cubic-meter ( 150,000-gallon) Organic Waste Storage Tank would

be used under this case for storing mixed organic waste generated by the Defense Waste Processing

Facility. DOE would treat this waste at the Consolidated Incineration Facility, assuming it begins

operating in 1996. Assuming the Consolidated Incineration Facility operates, additional tank storage

capacity would not be required.

DOE would continue to use the M-Area Process Waste Interim TreatmentiStorage Facility tanks to store

concentrated mixed wastes from the M-Area Liquid Effluent Treatment Facility. DOE plans to treat six

types of waste currently stored in the Process Waste Interim TreatmentiStorage Facility tanks (as listed

in Appendix B. 15) and the M-Area storage building by a vitrification process in the M-Area Vendor I TE
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Treatment Facility. The M-Area Vendor Treatment Facility was identified as the preferred option for

~ I twoadditionalwastes (listed in Appendix B.15)intheSMProposedSire TreatmentPlan, ,4clditiomil

tank capacity would not be required; the existing M-Area Process Waste Interim TreatmentiStorage

Facility tanks would be used for feed preparation and to transfer blowdown waste from the offgas

scrubber from the vitrification process to the M-Area Liquid Effluent Treatment Facility. DOE has

submitted a RCRA permit application requesting interim status for a pad in M-Area to store the vitrified

wastes and the stabilized ash and blowdown wastes from the Consolidated Incineration Facility.

For the expected forecast, DOE would construct and operate a containment building for decontaminating

TC I approximately 34percentoftheexpected mixed waste forthe3O-yearperiod(glass,metal,organic,

inorganic, and heterogeneous debris; bulk equipment; and composite filters). The decontamination

process would consist of such technologies for the removal of hazardous constituents as decreasing,

water washing, and frozen carbon dioxide pellet blasting. Decontaminated debris and equipment would

be managed as low-activity waste equipment (see Section 2.4.3). Materials that could not be

TE ) decontaminated would bemacroencapsulated inweldedstainless steel boxes orinapolymercoating,

Secondary wastes from tbe decontamination process would be collected for incineration in the

Consolidated Incineration Facility. It is estimated that 80 percent of the materials would be

decontaminated. Spent decontamination solutions are estimated to constitute 50 percent of the original

volume of the materials to be decontaminated (Hess 1994e). DOE would also macroencapsu late lead

wastes in the containment building, The lead would be placed in a polymer coating in accordance with

RCRA requirements. See Appendix B,6 for a description of the containment building.

DOE would construct and operate a soil sort facility to separate contaminated soils from soils with no

detectable contamination, Under alternative A, the soil sort facility would be mobile, Approximately

TC I 39percentoftheanticipatedmixedwasteconsistsofsoilsthatwou}dbeprocessedatthisfacili@. It is

estimated that 60 percent of the incoming soils would be contaminated and require treatment prior to

disposal (Hess 1994e). Contaminated soils would be incinerated in the Consolidated Incineration

TE I Facili@,andsoilswith nondetectableco"taminatio"wouldbeusedasbackfilI. See Appendix13.2.8 fora

description of the soil sort facility.

DOE would begin operating the Consolidated Incineration Facility in 1996 to treat approximately

TC I 33 percentofthemixedwasteanticipatedintheexpectedforecast,incl"dingbenzenewastege"eratedby

the Defense Waste Processing Facility, organic and aqueous liquid wastes, PUREX solvent, paint waste,

radioactive oil, contaminated soils, and organic and inorganic sludges. Cettain mixed wastes (e.g., filter

media from the M-Area Liquid Effluent Treatment Facility and solvent-contaminated rags and wipes)

TC I wmddberedu dce m size or repackaged to conform to the Consolidated Incineration Facility’s waste
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acceptance criteria (i.e., solid wastes must be packaged in 2 1-inch cardboard boxes) prior to incineration.

The Consolidated Incineration Facility would also treat approximately 2,000 cubic meters

(5.30x 105 gallons) per year of spent decontamination solutions from the containment building,

Stabilized ash and blowdown waste from the Consolidated Incineration Facility would be sent to

RCRA-permitted disposal or to shallow land disposal, It is estimated that 70 percent of the stabilized ash

and blowdown would be sent to RCRA-permhted disposal and 30 percent would be sent to shallow land

disposal (Hess 1994e).

DOE would begin shipping small quantities of elemental mercury and mercu~-contaminated waste for

treatment at the Idaho National Engineering Laboratory Waste Experimental Development Facility, as

identified in the SRS Draft Site Treatment Plan. The elemental mercury would be treated by

amalgamation, and tbe mercury-contaminated waste would be stabilized in a grout matrix, The treated

wastes would be returned to SRS for disposal. See AppendixB.21 for a description of the offsite

treatment activities,

DOE would begin shipping low-level PCB wastes offsite for treatment of the PCB fraction. The

radioactive residuals from treatment would be returned to SRS for shallow land disposal.

DOE would begin shipping lead to an offsite commercial facility for decontamination. It is estimated

that 80 percent of the lead would be decontaminated (Hess 1994e). The commercial facility would return

radioactive residuals from the decontamination process and the portion of the lead waste that could not

be decontaminated to SRS for disposal. For pu~oses of assessment, the commercial facility to be used

for the treatment of mixed waste lead was assumed to be located in Oak Ridge, Tennessee. In terms of TC

transportation distance and surrounding population, this location is representative of the range of

possible locations.

DOE would make a one-time shipment of calcium metal waste to the Los Alamos National LaboratoW

for treatment by the Reactive Metals Skid, a mobile wet oxidation unit. The radioactive residuals from TC

treatment would be returned to SRS for shallow land disposal (WSRC 1995).

2.4.5.1.3 Disposal

DOE submitted an application for a RCRA perrnit to SCDHEC for 10 Hazardous Waste/Mixed Waste

Disposal Vaults. For purposes of this EIS, DOE based its proposed disposal vaults on the design of its

cument Hazardous Waste/Mixed Waste Disposal Vault.
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As described in Section 2.2.5.3 under the no-action alternative, DOE would construct and operate

TE I RC~-Pe~itted vaults for disposal of mixed wastes, In addition, for the alternative A – expected waste

forecast, DOE would manage hazardous waste in these vaults and would also dispose of 70 percent of the

stabilized ash and blowdown from the Consolidated Incineration Facility; treated elemental mercury

from the Idaho National Engineering Laboratory; and macroencapsulated debris, bulk equipment, and

lead from the containment building in the vaults. The first of the RCRA-permitted disposal vaults would

begin accepting wastes in 2002, and DOE would construct additional vaults as needed (Hess 1995c).

Refer to Section 2.4.7 for mixed waste disposal capacity projections over the 30-year period.

Mixed wastes subject to RCRA because they exhibit a hazardous characteristic maybe treated in a way

that eliminates the characteristic (e.g., toxic metals may be immobilized). If mixed wastes are treated in

this manner, they need not be disposed of in RCRA-perrnitted facilities and DOE would dispose of them

as low-level wastes, DOE would send 30 percent of the stabilized ash and blowdown from the

Consolidated Incineration Facility, stabilized mercury waste horn the Idaho National Engineering

Laboratory, stabilized residuals from treating radioactive PCB wastes, and calcium metal treatment
TC

residuals to shallow land disposal (Hess 1994e, 1995a). Refer to Section 2.4.7 for projections of

low-level waste disposal over the 30-year period.

M,., EXP. Max
No m
Ac, >..

A

B

m

2.4.5.2 ~ Waste Forecasts
c

For the alternative A – minimum and maximum waste forecasts, DOE would manage mixed waste

somewhat differently than under the expected waste forecast (see Figure 2-19). These changes in waste

management practices described for the expected waste forecast are attributed to the volume of soils

anticipated in the minimum (27 percent) and maximum (54 percent) forecasts, compared to the expected
TC

(39 percent) forecast, In addition, because of the large volume of debris that would be decontaminated at

the containment building for the maximum forecast, a wastewater treatment unit would be constructed to

treat spent decontamination solutions (see Appendix B,6 for a discussion of the wastewater treatment

unit). Limited quantities of liquid and solid residuals from the wastewater treatment unit (approximately

6 percent of the influent wastewater volume) would be burned at the Consolidated Incineration Facility.

Table 2-26 describes the percentage of mixed waste distributed among the various treatment options for

the minimum and maximum forecasts.
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Table 2-26. Mixed waste treatment options for alternative A minimum and maximum forecasts,a,b

Minimum waste forecast Maximum waste forecast

27 percent to soil sort facility 54 percent to soil sort facility I
46 percent to containment building 34 percent to containment building I ‘c
33 percent incinerated 36 percent incinerated I

a. Source: Hess (1995 c),
b. Percenta~es areaooroximate.

2.4.6 TRANSURANIC AND ALPHA WASTE

Min. Exp. Mm.
No
Aefio.

A

B

@

2.4.6.1 Transuranic and AIDha Waste – Exrrected Waste Forecast
c

For alternative A – expected waste forecast, DOE would provide the treatment (primarily packaging) / TE

essential to allow disposal of alpha (10 to 100 nanocuries per gram) and transuranic (greater than

100 nanocuries per gram) wastes.

Figure 2-20 summarizes management practices for the proposed alpha and transuranic waste under

alternative A, which include the waste management practices under the no-action alternative as described

in Section 2.2.6 and the following:

. Construct and operate a transuranic waste characterization/certification facility to characterize,

treat, repackage, and ceflify waste for disposal.

. Construct facilities to dispose of nonmixed and mixed alpha waste onsite in the low-activity waste

vaults or RCRA-permitted disposal vaults.

. Return Rocky Flats incinerator asb currently in storage for consolidation and treatment with
TC

similar wastes at that facility.

. Dispose of transuranic waste at the Waste Isolation Pilot Plant (Hess 1994e, 1995a), I TE
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4.4.0 .1.1 storage

DOE would continue to accumulate alpha and transuranic waste as described in the no-action alternative

(Section 2.2,6), DOE would package and store containers on transuranic waste storage pads to await

processing, retrieve drums from mounded storage on Transuranic Waste Storage Pads 2 through 6, and

construct new pads as needed.

To meet RCRA storage requirements for newly generated waste, DOE would construct 12 additional

transuranic storage pads by 2006 (Hess 1995c).

For pm’poses of this EIS, it is assumed that the Waste Isolation Pilot Plant would operate from 1998 to

2018 and would accept SRS’Stransuranic waste (WSRC 1995). Transuranic waste processed by the

transuranic waste characterizatioticertification facility (Appendix B,3 1) after 2018 would remain in

storage at SRS until a new geologic repository became available. DOE would require 2 transuranic

waste storage pads to store the transuranic waste processed and packaged between 2019 and 2024

(Hess 1995c). DOE has not yet determined how these wastes will be disposed of.

2.4.6.1.2 Treatment

DOE would return a small amount (O.1 cubic meter) of incinerator ash from Rocky Flats that is currently

stored at SRS to Rocky Flats for consolidation and treatment with similar wastes. The SRS Proposed

Site Treatment Plan concluded that it was not cost effective to develop treatment at SRS forth is smal I

quantity of material. Rocky Flats is currently investigating alternatives for management of the ash and at

this time it is not known what the final disposition of the material will be,

From 1995 to 2006, the Experimental Transuranic Waste Assay Facility/Waste Certification Facility

(Appendix B.9) would process for disposal 6 percent of the 30-year forecast waste volume. The facility

would operate at an average capacity of 118 cubic meters (4,200 cubic feet) per year during this period.

The facility would characterize and ceflify newly generated nonmixed and mixed alpha waste (4 and

2 percent of the forecast waste volume, respectively) for disposal in low-activity waste vaults and

RCRA-perm itted disposal vaults, respectively. The facility would handle only drummed waste and

would need to be modified to encapsulate mixed alpha debris waste by welding shut the lids of drums.

DOE would request a treatability variance from EPA so that the non-debris portion of the mixed alpha

waste (less than 5 percent) could be treated in accordance with the land disposal restrictions standards for

hazurdous debris. Macioencapsulation in welded containers would be the preferred treatment for the

TC

TE

TC

I TE

TE
TC

I

TE
TC
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mixed alpha waste that did not meet the RCRA definition of debris (Hess 1994e). Further details on this

TE I tQpicarefoundinAppendix B.9.

For the purposes of this EIS, it is assumed that the Waste Isolation Pilot Plant would receive a

no-migration variance (DOE 1986): A no-migration variance means that the disposal facility has been

shown to be protective of the environment because migration of hazardous constituents from the facility

would not occur while the waste remains hazardous. As a result, wastes sent to the Waste Isolation Pilot

Plant would not need to meet RCRA requirements for land disposal. DOE would perform very little

TE I treatment on the transuranic waste and would package it to meet waste acceptance criteria for the Waste

Isolation Pilot Plant.

DOE would construct and operate a transuranic waste characterization/certification facility to perform

TE ( assays andcharacterizetheexistingwastei"drums,culvefls,andboxesstoredontransuranicwaste

storage pads. The facility would begin operating in 2007 and would segregate the waste into one of the

TE I following four categories based on its radiological and RCRA characteristics (Hess 1994e):

. ~ nmix lpha te ( 10 to 100 nanocuries per gram) consist of job-control and bulk wastes

TE that do not meet the DOE definition of transuranic waste. DOE manages this waste as transuranic

waste because the generating facilities did not have the capabilities to test them to demonstrate

that they have less than 100 nanocuries of transuranic contamination per gram,

. ~r ( 10 to 100 nanocuries per gram) consists of job-control and bulk wastes that

TE I also contain RCRA hazardous waste. Because of the presence of the hazardous constituents, this

waste must meet RCRA requirements.

. Plutonium-238 Waste (greater than 100 nanocuries per gram) is contaminated predominantly with

the plutonium-23 8 radioisotope, Plutonium-23 8 is difficult to ship because of the heat and gas

generated by its radiological decay, DOE would reevaluate its curie loading limits for shipping

containers used to package phrtonium-238 to determine whether this waste could be transported
TE

safely (Hess 1994i), DOE would characterize the plutonium-23 8 waste separately to

accommodate modifications to the shipping requirements for this waste.

. ~e (greater than 100 nanocuries per gram) is contaminated predominantly with

the plutonium-239 radioisotope. Decay heat and gas generation do not generally present problems

for shipping this waste to the Waste Isolation Pilot Plant in the current containers, Higher-activity

2-J30
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p]utonium-239 waste may require treatment to eliminate gas generation that would impede

shipment of this waste,

From 2007 to 2024, the transuranic waste characterization/certification facility would process 94 percent ) l-c

of the forecast waste volume, The job-control and bulk waste would be sorted according to its

radioactive and hazardous constituents and repackaged into 55-gallon drums, This EIS assumes the

following distribution among the four categories of transuranic waste: 17 percent nonmixed alpha,

3 percent mixed alpha, 64 percent plutonium-238, and 16 percent plutonium-239. It is further assumed

that the facility ~vouldreduce the volume of the alpha waste by 30 percent through processing and

repackaging (Hess 1994e). In the draft EIS, DOE assumed that a 30 percent volume reduction w,ould be

realized for transuranic wastes. However, due to shipping constraints (i.e., curie loading restrictions of

the transuranic waste transportation vehicle) imposed on transuranic wastes containing organic materials

that could generate gas, DOE no longer be]ieves it would be possible to achieve more efficient

packaging, and thereby increase the curie loading, of the transuranic waste drums that would be shipped

to the Waste Isolation Pilot Plant. Therefore, no volume reduction was assumed for the transuranic

waste processed be~een 2007 and 2018. A 30 percent volume reduction is assumed to result from the

processing and repackaging of transuranic waste between 2019 and 2024 as this waste would not be

shipped to the Waste Isolation Pilot Plant.

The nonmixed alpha wastes would be repackaged for disposal in the low-activity waste vaults. DOE

would macroencapsulate mixed alpha waste in accordance with tbe treatability variance from EPA for

the non-debris portion as described for the Experimental Transuranic Waste Assay Facility/Waste

Certification Facility (Hess 1994h). The macroencapsulated mixed waste would be sent to

RCRA-permitted disposal vaults. Transuranic waste would be repackaged according to the predominant

radioisotope content (i.e., phrtonium-238 or -239) to meet shipping requirements and the waste

acceptance criteria for disposal at the Waste Isolation Pilot Plant (Hess 1994i). Further details on this

topic are found in Appendix B.31.

2.4.6.1.3 Disposal

Under alternative A, it is estimated that volumes for disposal would be reduced 7 percent through

operation of the transuranic waste characterization/cefiitication facility. During the period between 1995

and 2006, nonmixed and mixed alpha wastes would be disposed of in the low-activity waste vaults or

sent to RCW-permitted disposal (4 and 2 percent of the processed volume, respectively) through

certification by the waste generators that would be verified through operation of the Experimental

Transuranic Waste Assay Facility/Waste Certification Facility (Hess 1995c).

TC

TE

TC

TC

I TE

ITE

I TC

TC

TE
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During the period between 2007 and 2024, nonmixed alpha waste(12 percent of the processed volume)

would be disposed of in the low-activity waste vaults, treated mixed alpha waste (2 percent of the

processed volume) would be sent to RCRA-pemitted disposal, and transuranic waste (77 percent of the

processed volume) would be sent to the Waste Isolation Pilot Plant (until 20 18) (Hess 1995c).

Transuranic waste not sent to the Waste Isolation Pilot Plant by 201 8(3 percent of the processed

volume) would remain in storage on 2 transuranic waste storage pad until a new geologic repository

became available. DOE has not evaluated how it will dispose of this waste.

DOE would ship 1,345 cubic meters (47,500 cubic feet) per year of transuranic waste to the Waste

Isolation Pilot Plant between 2008 and 2018. The Waste isolation Pilot Plant Land Withdrawal Act

{P.L, 102-579, October 30, 1992) authorizes a total of 1,76x105 cubic meters (6.2x106 cubic feet) of

waste in this repository. By 2018, DOE would have shipped a volume of waste equal to 9 percent of the

total capacity of the Waste Isolation Pilot Plant (Hess 1995c).

M,.. EXP. Max.
N. —
Act,..

A

a

“m

2.4.6.2 Tr n urani and~
c

Despite smaller volumes anticipated in the minimum waste forecast, DOE would continue management

practices for transuranic and alpha wastes, as shown in Figure 2-20. To accommodate the transuranic

waste storage pads and newly generated waste, DOE would need three additional pads by 2006 for

alternative A – minimum waste forecast. By 2024, DOE would need only one pad to store the remaining

processed and packaged transuranic waste.

rhe Experimental Transuranic Waste Assay Facility/Waste Certification Facility would process newly

generated alpha waste until the transuranic waste characterization/certification facility began operating in

2007 (Hess 1994e). Following characterization and repackaging, the nonmixed alpha waste (15 percent

of the processed volume) would remain at SRS for disposal in low-activity waste vaults. Mixed alpha

waste (5 percent of the processed volume) would be macroencapsulated and sent to RCRA-permitted

disposal. The transuranic waste (79 percent of the processed volume) would go to the Waste Isolation

Pilot Plant. One percent of the processed transuranic waste volume would remain in storage on one

trarrsuranic waste storage pad, DOE would ship 975 cubic meters (34,400 cubic feet) per year of

transuranic waste to the Waste Isolation Pilot Plant during the period between 2008 and 2018. By 2018,

DOE would have shipped for disposal a quantity of transuranic waste equal to 7 percent of the total

capacity of the Waste Isolation Pilot Plant (Hess 1995c).
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2.4.6.3 Transura nic and Alnha Waste – Maximum Waste Forecast
c

For alternative A – maximum waste forecast, DOE would change transuranic and alpha waste

management practices because of the substantially larger volumes of transuranic waste (25 times the

expected waste forecast), In addition, there would be a larger volume of mixed alpha waste (45 percent

of the total volume compared to 16 percent for the expected waste forecast) for processing and disposal,

The larger volumes would result from extensive environmental restoration such as exhuming previously

disposed waste, Environmental restoration during the period 2000 through 2005 would account for

93 percent of the forecast waste volume.

DOE would require 1,168 additional tmrrsuranic waste storage pads by 2006 for the alternative A – I ‘c
maximum waste forecast to store the anticipated waste volumes. By 2024, DOE would need only

two transuranic waste storage pads to store the remaining processed and packaged transuranic waste I
TC

(i.e., that which had not been disposed oo (Hess 1995c).
TE

DOE would manage mixed alpha waste somewhat differently under the maximum waste forecast than

under the expected waste forecast, In the expected forecast, most of the mixed alpha waste would be

macroencapsulated by the waste generators or in tbe Experimental Transuranic Waste Assay I TC

Facili@/Waste Certification FaciliW, however, in the maximum case, most macroencapsulation would be

conducted in the transuranic waste characterization/certification facility. DOE would need

macroencapsulation capacity 375 times that required for the expected forecast to manage mixed alpha

waste.. DOE would need approximately 160 times the disposal capacity as well.

From 1995 through 2006, nonmixed and mixed alpha waste would be placed in low-activity waste vaults

or sent to RCRA-perrrritted disposal, respectively (each less than 0.25 percent of the processed volume), I l-c

through the operation of the Experimental Transuranic Waste Assay Facility/Waste Certification Facility

(Hess 1995.). I TE

For the maximum waste forecast, the operation of the transuranic waste characterization/

certification facility would reduce the waste volume for disposal by 17 percent. The facility would

process most of the waste (99 percent of tbe forecast waste volume) for disposal. The waste TC

characterization assumed the following distribution among the four categories: 17 percent nonmixed
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alpha, 41 percent mixed alpha, 34 percent plutonium-238, and 8 percent phrtonium-239 waste (Hess

1995a, c).

During the period between 2007 and 2024, nonmixed alpha waste (14 percent of the processed volume)

would be disposed of in low-activity waste vaults. Treated mixed alpha waste (35 percent of the

processed vohrme) would be sent to RCRA-pemitted disposal, and most of the transrrranic waste

(5o percent of the processed volume) would be available for shipment to the Waste Isolation Pilot Plant.

Less than one-half percent of the processed volume of transuranic waste would remain in storage on

two transuranic waste storage pads (Hess 1995c).

For the maximum forecast, DOE would have available for shipment to the Waste Isolation Pilot Plant

approximately 19,197 cubic meters (6.78x 105 cubic feet) per year of transuranic waste between the years

2008 and 2018 as a result of the transuranic waste characterization/certification facility’s operations.

This transuranic waste volume is more than 30 percent greater than the total capacity ( 1.76x 105 cubic

meters or 6.2x106 cubic feet) authorized for the repository under the Waste Isolation Pilot Plant Land

Withdrawal Act. The only alternative to transfer of this material to the Waste Isolation Pilot Plant would

be storing it at SRS beyond the 30-year period analyzed by this EIS. The volume of transuranic waste in

excess of the maximum capacity authorized for the repository would be the equivalent of approximately

120 storage pads. Therefore, the limited treatment configuration proposed under alternative A is

incompatible with the transuranic waste volumes anticipated in the maximum waste forecast.

Min. EXP. Max.
No
Act,..

A

B

@

2.4.7 SUMMARY OF ALTERNATIVE A FOR ALL WASTE TYPES
c

Under alternative A, DOE would continue the activities to manage waste at SRS listed for the no-action

alternative (Section 2.2.7), including construction of additional storage capacity for mixed waste and

transuranic and alpha wastes, but less than is required under the no-action alternative. In addition, DOE

would:

.

.

.

.

Construct and operate a containment building to process mixed wastes.

Operate a mobile soil sort facility.

Treat small quantities of mixed and PCB wastes offsite.

Burn mixed and hazardous wastes in the Consolidated Incineration Facility.
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. Construct and operate a transuranic waste characterization/certification facility.

. Store transuranic waste until it can be sent to the Waste Isolation Pilot Plant,

Figure 2-21 presents a timeline for the ongoing and proposed waste management activities for

alternative A. DOE would operate the existing and planned waste management facilities until the

proposed facilities could be designed, constructed, and begin operating. For all the waste types except

high-level waste, the ongoing and planned activities that would occur from 199S to approximately 2007

are shown in Figure 2-22. The proposed waste management activities after 2007 are shown in

Figure 2-23. Table 2-27 presents the additional storage, treatment, and disposal facilities under

alternative ,4 and a comparison to those required under the no-action alternative.

The largest impacts to land outside of E-Area would occur under the maximum waste forecast.

Approximately 802 acres would be required for waste storage facilities until treatment begins in

approximately 2006. However, by 2024, most of the waste would have been treated and disposed of and

the land needed outside of E-Area would be only 248 acres. It is highly unlikely that the technology

used to store the waste volumes under the minimum and expected forecasts would be suitable for the

maximum forecast. However, to compare the different treatment configurations among the alternatives

of this EIS, the comparison was made assuming the same technology would be applied for all three waste

forecasts. For example, DOE would likely construct the 12 additional transuranic waste storage pads

required for the expected case; however, DOE would probably elect not to use the same technology to

build 1,168 pads required for the maximum forecast,

The large volumes anticipated in the maximum forecast would become reality only if all of the

assumptions in the maximum forecast prove true. The waste volumes in the maximum forecast are

dominated by large amounts of transuranic and mixed wastes from the exhumation of waste previously

disposed of in the Burial Ground Complex and Mixed Waste Management Facility. lf future remediation

decisions regarding those units were to determine that waste removal of the magnitude assumed for the

maximum forecast were in fact required, additional NEPA evaluation might be required to identify the

appropriate technologies fOrthis amount Ofwaste. It is doubtful that the hundreds of acres estimated in

this EIS would be used. DOE would examine alternatives such as using surplus facilities across SRS to

store waste while the treatment facilities were being built.

I TC

TC

I TE
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Figure 2-22. Summary of waste management activites in alternative A until approximately the year 2007
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Table 2-27. Comparison of treatment, storage, and disposal facilities under alternative A and the no-action alternative. I TC

I No acdon

A

STORAGE: ~
7 long-lived low-level waste
45 mixed wrote
m
3 transuranic and alpha waste
TREATMENT: Same as expected waste forecast
DISPOSAL
25 shallow land disposal trc”ches
9 low-activity waste vaults
2 intemediate-level waste vaults
2I RCW disposal facilities

24 long-lived low-level wste
291 mixed waste

M
19 transuranic and alpha waste

M
4 organic waste in S-Area
26 organic waste in E-Area
43 aqueous w~te in E-Area

TREATMENT: Continue ongoing and planned

waste treatment activities

DISPOSAL:
29 shallow land disposal trenches
10 low-activity waste vaults
5 intenned]ate.le,el waste YaUIIS
I RCRA disposal facility
STORAGE ~
24 long-lived low-level waste
79 mixed waste
&
12 transuranic and alpha waste
rREATMENT Continue ongoing and planned
waste treatment activities; treat limited quantities
>fmixed and PCB w=te offsite; operate the
Consolidated Incineration Facility for hazardous
md mixed waste> modify the facility to accept
mixed waste soils and sludge$ construct and
>perate a mixed waste containment building,
mixed waste soil son unit, and transuranic waste
:haracterizationlcertitication facility
DISPOSAL:
73shallow land disposal trenches
[2 low-activity waste vaults
5 intermediate-level waste vaults
$I RCRA disposal facilities

Maximum

TOWGE: ~
4 long-lived low-level waste
57 mixed waste
U
,168 transuranic and alpha waste
‘REATMENT Same as expected waste forecast,
xccpt containment building moditicd to include
rastewater treatrne”t capability to treat spent
eco”tami”ation solution% treat its secondary waste
t tbe Consolidated Incineration Facility
IISPOSAL:
44 shallow land disposal trenches
1 low-activity waste vaults
I intermediate-level waste vaults
47 RCRA disposal facilities
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2.5 Alternative C – Extensive Treatment Configuration
c

TE \ AsdesCribedillthe begi111i11g0fClapter2, ~OEbasesalter]ative~ot proventreatmenttecl1nologie~

that would mirrin]ize the volume and toxicity of waste and would create a highly migration-resistant final

waste form. This alternative would comply with applicable regulatory requirements and would

implement technologies and practices that emphasize treatment for stabilization or destruction of

hazardous constituents to ensure protection of the environment,

Alternative C is identical to the no-action alternative with respect to the management of liquid high-level

waste. This section discusses only the changes, if any, necessary in alternative C to accommodate the

minimum and maximum forecasts of high-level wastes. Alternative C includes several treatment

facilities for low-level, mixed, and transuranic wastes, inclnding an offsite smelter, the Consolidated

Incineration Facility, and the non-alpha vitrification facility for low-level waste; the Consolidated

Incineration Facility, containment building, and non-alpha vitrification facility for mixed waste; and the

TC I transuranic waste characterization/certification facility, Consolidated Incineration Facility, and alpha

vitrification facility for transuranic and alpha wastes, Hazardous waste would also be treated onsite at

the Consolidated Incineration Facility, containment building, and non-alpha vitrification facility, By

implementing these treatments, DOE would appreciably decrease the amount of additional storage

capacity for mixed and transuranic wastes from that required under the no-action alternative. Mixed

waste storage would peak in 2005 and transuranic and alpha waste storage in 2006; the number of

storage faci Iities would then decrease as new treatnrent facilities begin operations. Small quantities of

mixed and PCB wastes would be sent offsite for treatment, and transuranic wastes would be sent to the

Waste Isolation Pilot Plant for disposal when that facility becolnes available. The waste volumes sent to

shallow land disposal and to RCRA disposal facilities would increase fronl those projected for the

no-action alternative due to the increased volume of treatment residuals, Sections 2,5.3, 2.5.4, 2.5.5, and

2.5.6 discuss the proposed management activities for low-level, hazardous, mixed, and transuranic and
TC

alpha wastes under alternative C, Section 2,5,7 summarizes the activities and facilities under alternative

C and compares theln to those required under the no-action alternative.
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2.5.1 POLLUTION PREVENTION/WASTE MINIMIZATION
c

The waste minimization activities described for the no-action alternative (Section 2.2. 1) would continue

under alternative C, Only the waste throughput and recycled product output volumes would change. In

addition to ongoing activities, DOE would initiate other waste minimization activities addressing

low-level, hazardous, and mixed wastes, Table 2-28 summarizes the waste minimization activities that

would occur under alternative C in addition to the ongoing (no-action) activities,

Table 2-28. Waste minimization activities for alternative C.a

Waste
Minimization activity

Es;~;dr;ron I ~

Treatability group forecast

Sonrce reduction Low-level job-control waste Expected 850
Minimum 850
Maximum 850

Recycle into waste containers Low-activiV metal waste Expected 10,501
(beneficial reuse) Minimum 5,894

Maximum 27,556

Decontaminate for salvage Hazardous metal waste Expected 10,994
Minimum 3,182
Maximum 19,460

Reuse decontaminated lead Mixed waste lead Expected 2,408
Minimum 1,053
Maximum 6,140

Sort soil to divert for beneficial reuse Mixed waste soils and concrete Expected 35,332
Minimum 9,549
Maximum 176,039

Sort soil to divert for beneficial reuse Low-activity and suspect soil Expected 19,333
and small concrete pieces Minimum 5,733

Maximum 301,469

a. Sources: Hess (1994e, 1995c),
b. To convert to cubic feet, multiply by 35.31.

TC

TC

TC

I TE
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2.5.1.1 ~t

c

Source reduction efforts would be initiated to prevent the generation of an estimated 850 cubic meters

(30,000 cubic feet) of low-level job-control waste. One such effort would eliminate the use of cardboard

boxes for packaging certain low-level wastes for disposal. Another would be to minimize the number of

mop heads going into the low-level job-control waste stream by replacing the current mop heads with a

more efficient, longer-service-life mop head or a Iaunderable mop head (Stone 1994d).

DOE would build on the beneficial reuse integrated demonstration program (Section 2.2,1.4.2) and help

private industry establish a facility to recycle radioactively contaminated steel (Boettinger 1994a). The

beneficial reuse program would recycle stainless steel and carbon steel from low-activity equipment

waste. An estimated 10,501 cubic meters (3.71x105 cubic feet) of low-activity equipment waste would

be recycled under this program (Hess 1995c). The low-activity equipment waste would include metal

debris and bulk equipment that was originally mixed waste but had been cleared of hazardous

constituents in the contain me]lt bllilding, (One of the facilities proposed for alternative C is a mixed

waste containment building where some hazardous wastes would also be treated, See Sections 2,5.4 and

2.5.5 and Appendix B.6 for more details.) Like tbe demonstration, the full-scale program would use an

offsite smelter to decontaminate the steel; the steel would be fabricated into waste disposal containers for

return to and reuse by DOE. The offsite recycl ing process is described in Appendix B. 19.

The containment building ~vould also treat the following hazardous wastes: metal debris, bulk

equipment, and waste equipment classified as hazardous due to lead content. The metal debris and bulk

equipment would be decontaminated of hazardous constituents. The lead-bearing waste would be

separated into pieces by metal type, The various scrap metals resulting from the decontamination and

separation processes would then be reused by SRS as is, sent (if scrap lead) to the onsite lead melter for

fabrication to a useful form (Section 2.2,1.4.2), or be sold as scrap metal to offsite recyclers. An

estimated 13,743 cubic meters (4.85 x 105 cubic feet) of hazardous waste metal debris, bulk equipment,

and lead-bearing material would be decontaminated or sorted, yielding an estimated 10,994 cubic meters

(3.88xIOS cubic feet) (80 percent) of scrap metal for recycling (Hess 1995c).

Lead with surface radioactive contamination would be recycled. It is estimated that 3,010 cubic meters

(1. 10x105 cubic feet) of radioactively contaminated lead would be decontaminated, and an estimated

80 percent [2,408 cubic meters (85,000 cubic feet)] would be available for reuse (Hess 1995c),

2-142



DoE/EIS-0217
July1995

Mixed-waste lead that could not be decontaminated would be treated and disposed Ofonsite rather thm

recycled (DOE 1994d). See Section 2.4,1.1 for more information.

DOE would sort soil and associated rubble, including small pieces of concrete to reduce the amount of

soils and concrete that would be disposed of, After separation, the contaminated soils would be disposed

of rather than washed. Although considered as a treatment option, soil washing was not chosen for

several reasons, including the fact that the contaminants would be transferred to the wash water. The

secondary waste, contaminated wash water, could not be as easily treated and disposed of as other

secondary wastes. Also, soil washing would be more expensive than other technologies, but would not

result in a proportional decrease in the environmental risk posed by the residual waste and soil (Hess

1994j).

DOE would minimize the volume of low-activity soils, suspect soils, small pieces of concrete, and mixed Im

waste soils and concrete that would require disposal by sorting them in the non-alpha vitrification

facility. The sorting process (described in Appendix B, 18) would divert the materials with nondetectable I TE

levels of contamination to beneficial uses at SRS, The throughput is estimated to be 1,26x 105 cubic

meters (4.43 x106 cubic feet) [37, 179 cubic meters (1,3 x106 cubic feet) of low-level waste and

88,331 cubic meters (3.12x 106 cubic feet) of mixed waste]. It is estimated that a total of 54,665 cubic I TC

meters (1,93x106 cubic feet) [19,333 cubic meters (6,83x105 cubic feet) from the low-level wastes and

35,332 cubic meters (1.25x 106 cubic feet) from the mixed wastes] would be diverted for beneficial uses TC

(Hess 1995c). Beneficial uses include backfill for shallow land disposal, TE

DOE would not recycle large pieces of contaminated concrete as aggregate in construction or

road-building projects because SRS would not have a need for the volume of aggregate that would be

generated. The limited construction projects would have a large volume of uncontaminated concrete to

draw from for “concrete to aggregate” recycling programs that DOE could initiate. Furthermore,

recycling concrete would not pose a lower risk to the environment than disposing of the concrete, and

recycling would be costly (Beaumier 1994).

DOE would also use waste minimization techniques to reduce the amount of waste generated by the

waste management facilities. Liquids generated by the offgas systems in the non-alpha and alpha

vitrification facilities would be recycled back into their processes in closed-loop systems. The features

of these facilities are further described in Appendixes B. 1 and B. 18. These liquid wastes would be I TE

treated and disposed of as mixed waste if they were not recycled into the process.
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For the minimum and maximum waste forecasts, DOE would continue to support the beneficial reuse

program. Theestilnated volulnes oflow-activity equipment waste available forrecycIing under each

waste forecast are indicated in Table 2-28,

DOE would implement decontamination and sorting processes for hazardous metal wastes (metal debris,

bulk equipment, and waste equipment that are classified as hazardous due to lead content) to allow the

recycling ofscrap metal. These processes would yield scrap metal that would beoffered for resale or

reused onsite, as indicated in Table 2-28.

DOEwould also recycle lead with surface radioactive contamination. Theestimated volumes of

radioactively contaminated lead that would be available for recycling under each waste forecast are

indicated in Table 2-28,

DOE would minimize the volume of low-activity soils, suspect soils and concrete, and mixed waste soils

andconcrete thatwould require disposa]. Tlleestimated volumes that would beavailable for beneficial

reuse from the low-level and mixed waste soils are indicated in Table 2-28,

Min. EXP, Mu.
No
Action

A

a

c
@

2.5.2 HIGH-LEVEL WASTE –EXPECTED, MINIMUM, AND MAXIMUM

WASTE FORECASTS

Under alternative C, DOE would treat liquid high-level radioactive waste as it would be treated under tbe

no-action alternative (see Section 2.2.2, Figure 2-9), For each waste forecast, DOE would continue

current management activities, from receipt and storage of liquid high-level waste in tanks to

prepmation, processing, andtreatment into forms suitable for final disposal, Thehigh-level waste

volumes that would be generated over the next 30 years in addition to tbe existing invento~ of high-

Ievel waste in storage [approximately 1.31x 105 cubic meters (3.45x 107 gallons)] are given in

Table 2-23.
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These volumes are not additive because newly generated waste would be reduced approximately

75percent viaevaporation. These volumes would notrequire construction ofnewhlgh-level waste treks

or facilities. I"stead, DOEproposes toconti"ue cumentmanagement practices andtomanage waste with

the objective of emptying the tanks and immobilizing SRS’S inventory of liquid high-level wasteby2018

(DOE 1994a).

DOE would not change the proposed high-level waste management practices as a result of the smaller

volumes anticipated intheminilnujn forecast (45percent less than the expected forecast). The only

difference in management practices as a res~lltof the larger volumes anticipated in the maximum forecast

(23 percent more than the expected forecast) would be to operate the existing evaporators at higher rates

to maintain adequate reserve tank capacity,

2.5.3 LOW-LEVEL WASTE

Min.Ex~.Mu,
No
Action

A

B

@

2.5.3.1 Low-Level Waste - Expected Was
c

te Forecast

For alternative C – expected forecast, DOE wonld process low-level waste as in the no-action alternative

presented in Section 2.2.3. Under alternative C, DOE also would implement extensive low-level waste

treatment activities. Figure 2-24 sumlnarizes the proposed management practices under alternative C,

which are listed below.

. Decontaminate and recycle low-activity equipment waste (metals) offsite. Treatment residues

would be returned to SRS for shallow land disposal,

o Complete construction of and operate the Consolidated Incineration Facili~ to incinerate

low-activity and tritiated waste from 1996 through 2005.

. Construct and operate a non-alpha waste vitrification facility to replace the Consolidated

Incineration Facility in 2006. The faci1ity would include a soil snti capability to separate soil with

contamination below detect inn Iitnits from contain inated soil (contaminated soil would be treated

in the vitrification process and clean soil would be used onsite as backfill material).

TE

TE
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PK56-17

Figure 2-24. Low-level waste management plan for alternative C expected waste forecast,
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For the expected waste forecast, DOE would store process water deionizes (less than 1 percent of the [TE

forecast low-level waste) in long-lived waste storage buildings, as discussed in Section 2.2.3,3. The

existing buildings would reach capacity by 2000, and 24 additional buildings would be needed over the

30-year period (Hess 1995c). Im

DOE would use various treatments to reduce and stabilize the low-level waste. DOE would begin

operating the Consolidated Incineration Facility in 1996 to incinerate combustible low-activity and

tritiated job-control waste until the non-alpha vitrification facility began operating in 2006. DOE would

incinerate approximately 15 percent of the forecast low-level waste. DOE would send stabilized

incinerator ash and blowdown wastes to shallow Ia]ld disposal (Hess 1994e, 1995c), Refer to Appendix I ‘TE

B,5 for a description of the Consolidated Incineration Facility.

DOE would construct atld operate a non-alpha vitriticatinn facility to vitrify low-activity and

intermediate-activity wastes. Because vitrification provides a more stable long-term waste form,

vitrification would replace incineration when the non-alpha vitrification facility began operating in 2006.

DOE would vitrify low-activity and intermediate-activity job-control wastes from both onsite and offsite;

low-activity equipment; tritiated soil; tritiated job-control and tritiated equipment wastes; and low-

activity and suspect soils, These wastes constitute 54 percent of the forecast low-level waste and would

be treated at the non-alpha vitrification facility (Hess 1994j, 1995c).

TC

TE

The non-alpha vitrification facility would provide a sorting capability to separate contaminated and

uncontaminated soils. It is assumed that 60 percent of the incoming low-activity soil rmd 40 percent of

the incoming suspect soil would be contaminated and would be vitrified, Uncontaminated soil (4 percent

of the low-level waste) would be used onsite as backfill. Vitrified wastes would be sent to shallow land

disposal (Hess 1994e, 1995c). Refer to Appendix B. 18 for a description of the non-alpha vitrification I TE

facility,

For alternative C – expected waste forecast, DOE would ship low-activity equipment waste (metals) to a

commercial facility for decontamination by smelting. This material would account for only 2 percent of

the forecast low-level waste. DOE anticipates that the offsite smelter would decontaminate 90 percent of

the low-activity equipment waste for recycle and return 10 percent of the original waste volume to SRS

for shallow land disposal (Hess 1994k). Refer to Appendix B. 19 for a description of the smelter. For

purposes of assessment, the facility was assumed to be located in Oak Ridge, Tennessee. In terms of

transportation and surrounding population, this location is representative of the range of possible

locations.

TE

TC
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JOE would compact low-activity waste (approximately 4 percent of the total 30-year forecast low-level

waste generation) in existing compactors from 1995 through 2005, as discussed in Section 2.2.3.1. DOE

would operate compactors at maximum capacity in 1995 but reduce capacity in 1996, when the

consolidated Incineration Facility would begin operating. It is assumed that only 10 percent of the

low-activity job-control waste generated each year from 1996 to 2005 would be compacted prior to

disposal (Hess 1994e, 1995.).

A 70-percent reduction in disposal volume would be realized from the proposed treatment activities for

alternative C – expected waste forecast. Suspect soils, naval hardware, stabilized ash and blowdown

waste from the Consolidated Incineration Faci Iity, smelter residuals, and vitrified wastes would be sent

to shallow land disposal (33 percent of the disposed waste volume). All other low-level wastes would be

disposed of in low-activity or intermediate-level waste vaults.

For this forecast, DOE would send naval hardware to shallow land disposal, as described in

Section 2.2.3.4. DOE would also send stabilized ash and blowdown wastes from the Consolidated

Incineration Facility and stabilized residuals from the offsite smelter to shallow land disposal. DOE

would also send suspect soils to shallow land disposal from 1995 to 2005 until the non-alpha vitrification

facility is available. After 2006, DOE would send the vitrified wastes from the non-alpha vitrification

facility to shallow Ialld disposal (Hess 1994e).

DOE would continue to dispose of suspect soils in the engineered low-level trench, as described in

Sections 2.2.3.1. DOE would dispose of low-activity waste and intermediate-activity waste in the

existing low-level waste vaults, as described in Sections 2.2.3.1 and 2.2.3.2. The existing low-activity

and intermediate-activity waste vaults would reach capacity by 1998 and 1999, respectively. Additional

vaults would be constructed as required, DOE would not dispose of low-level wastes in vaults after

2006, At that time, low-level wastes would go to shallow land disposal afier treatment at either the non-

alpha vitrification facility or the offsite smelter (Hess 1995c).

Min. Exp. Max.
No
Action

A

B

@

2.5.3.2 Low-Level Waste – Mlrrimum and Max
c

imum Waste Forecasts

Fnr alternative C – minimum and maximum forecasts, DOE would change the way it manages some low-

level waste (see Figure 2-24). The changes from waste management practices described under the

expected forecast are primarily the result of the larger volume of soils in the maximum waste forecast.
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Soils would comprise approximately 48 percent of the anticipated waste in that forecast (compared to

9percent forthe expected forecast). A70-percent reduction indisposal volume would berealized from

the proposed treatment activities in the expected forecast, a 71-percent reduction in the minimum

forecast, anda61-percent reduction inthe maximum forecast. Table 2-29 describes thepercentageof

low-level waste distributed among the various treatment and disposal options under the minimum and

maximum forecasts,

Table 2-29. Low-level waste treatment anddisposal optiolls foralternative Cminimumandm~imum

waste forecasts.a,b

Minimum waste forecast Maximum waste forecast

Treatment options Treatment options

4 percent to compactors 1 percent to compactors

15 percent incinerated 5 percent incinerated

55 percent vitrified 50 percent vitrified

2 percent to offsite smelter 2 percent to offsite smelter

Disposal options Disposal options

71 percent to vaults 32 percent to vaults

29 percent to shallow land disposal 68 percent to shallow land disposal

a, Source: Hess(1995c).
b. Percentages are approximate.

2.5.4 HAZAHDOUSWASTE

Min. EXP. Max.
No
Action

A

@

2.5.4.1 Hazardous Waste –ExDected Waste Fnrecast
B

c

Alternative C represents a more extensive application of treatment and stabilization than alternative A.

As discussed in Section 2.4.4.1, DOE does not plan to construct facilities solely for the treatment of

hazardous wastes. However, facilities that DOEplans tousefor mixed waste could beused for

h=mdous wastes totlleextent excess capacity is available. Figure 2-25 summarizes the proposed

hazardous waste management activities for this alternative.
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Figure 2-25. Hazardous waste management plan for alternative C expected waste forecast.
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In addition to the managelnent practices for hazardous waste under the no-action alternative

(Section 2.2.4), for alternative C – expected waste forecast, DOE would treat hazardous wastes onsite as

follows:

- Construct and operate a containment building for decontamination ofdebris/metals for use onsite

or to be sold as scrap.

● Treat a small quantity of reactive metals by wet chemical oxidation in the containment building.

- Cnmplete construction of and operate the Consolidated Incineration Facility from 1996 to 2005 to

treat selected hazardous wastes before the non-alpha vitrification facility is available.

- Construct and operate a non-alpha vitrification facility.

● Construct RCRA-permitted disposal vaults or use shallow land disposal tn dispose of stabilized

ash and blowdown waste from the incineration process and vitrified waste from the non-alpha

vitrification facility.

Fnr alternative C – expected forecast, DOE wnuld continue to accumulate hazardous wastes for recycling

onsite and offsite. DOE would also continue to store hazardous waste in the three RCRA-permitted

hazardous waste storage buildings, the M-Area storage building, and nn the three interim status snlid

waste storage pads. Most hazardous waste (approximately 46 percent of the forecast hazardous waste)

would be sent offsite for treatment and disposal frnm 1995 tn 2005. The only hazardous waste that

would be sent offsite for treatment and disposal after 2005 would be PCB wastes, for which onsite

treatment capability would not be available.

DOE would treat several hazardous wastes (composite filters, paint wastes, organic liquids, aqueous

liquids) at the Consolidated hlcineration Facility, assuming it begins operating in 1996. The stabilized

ash and blowdown from the Consolidated Incineration Facility would be sent to RCRA-permitted

disposal vaults or shallow land disposal. For purposes of this EIS, it is assumed that 70 percent of the

stabilized ash and blowdown would require RCRA-permitted dispnsal and 30 percent could be sent tn

shallnw land disposal (Hess 1994e, 1995c).

For the expected waste forecast, DOE would construct and operate a containment building, primarily to

decontaminate mixed wastes, but hazardous waste (metal debris and bulk equipment comprising

aPPrOximatelY3 Percent Ofthe fOrecast hazardOus waste) wmsld alsObe decontaminated in the facility
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(see Appendix B.6). Decontamillated metals would bereused onsite, decreasing therequirements for

TE I

TE I

TEl

TE I

TE I

TE
TC

newproducts, orwould besold as scrap. Materials that could llotbedecolltalninated would be sentto

thenon-alpha vitrification facility fortreatnre!lt. Itisassll!ned tl)at80 percel)t oftllematerials wouIdbe

decontaminated. Spelltdeconta!nination solutions areassumed tocollstitute 50percent of thevolumeof

the incoming waste feed and would be treated at the non-alpha vitrification facility (Hess 1994e, 1995c).

The containment building wnuld also segregate and decontaminate lead components from disassembled

equipment, asdescribed in Section 2.5.l.l. Lead components thatcouldn otbesegregatedor

d=ontaminated would besentto tl~el~o!~-alphavitrificatiol~ facility fortreatment. Duetothe limited use

of chemical decontamination methods, the spent decontamination solutions are assumed to constitute

10 percent of the volume of the incoming lead waste (Hess 1994e).

DOE would construct and operate a vitrification facility for non-alpha wastes (see Appendix B. 18).

Hazardous waste metals that could not be decontaminated, spent decontamination solutions from the

containment building, and other hazardous wastes (approximately 47 percent of the forecast hazardous

wastes) (with the exception of aqllemls liquids sent to the M-Area Air Stripper and PCB wastes) would

bevitrified inthe new facility. Thel~ol)-alpl]a vitrification facili~would haveadedicated wastewater

treatment unit fortreatiilg scrubber alldquetlcl] waters. This ciosed-loop system would return treated

wastewater totllevitrificatio!l facility to beusedin tlletreatmellt process. Vitrified waste would be sent

to RCRA-permitted disposal orshallow land disposal. Forpurposes ofthis EIS, itis assumed that

50 percent of the vitrified wastes would require RCRA-permitted disposal and 50 percent would be sent

to shallow land disposal (Hess 1994e, 1995c),

Because the metal decontamination process and the non-alpha vitrification facility would not be

operational until 2006, DOE would continue to send hazardous waste either offsite or to the Consolidated

Incineration Facility for treatment and disposal until 2006.

Mill. Exp Max,
No
Action

A

B

@

2.5.4.2 Hazardous Waste –Minimumand Maximu m Waste Forecasts
c

For alternative C – minimum and maximum forecasts, DOE would change the way it manages some of

thehazardous waste (see Figure 2-25). Intl~ell~ilti~nun~forecast, al~~~ost80percent oftlle anticipated

30-year waste volu]l!e woLtldbe generated prior to2OO6(WSRC 1994d). Most ofthis hazardous waste

(75 percent of the minimum forecast) would he treated and disposed of offsite because onsite treatment
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capability would delimited atthattime. Inthemaximum forecast, most of the hazardous waste TE
(57percent) would retreated atthenon-aIpha vitrification faciIiV. Thischange isdue primarilyto TC

increases inthequantiV ofcontaminated soils by approximately 10,000 cubic meters (3.53x105 cubic

feet) per year over the expected forecast.

Table 2-30 describes the percentage ofh~ardous waste distributed among the various treatment options

under the minimum and maximum waste forecasts,

Table 2-30, Hazardous waste treatment options foraltemative Cminimum and maximum waste

forecasts.a,b

Minimum waste forecast Maximum waste forecast

75 percent sent offsite 34 percent sent offsite

3 percent incinerated 1 percent incinerated

17 percent vitrified 57 percent vitrified TC

a. Source: Hess(1995c).
b. Percentages areapproximate.

2.5.5 MIXED WASTE

Mi.. Exp. Mm.
No
Action

A

a

@ M ‘te-ctedeFOt

2.5.5.1 ixed Wa – Exsre Wast recas
c

For alternative C – expected waste forecast, DOE would manage mixed waste as it would under the

no-actimr alternative presented in Section 2.2.5. Under alternative C, DOEaIso wouId implement
TE

extensive treatments that stabilize and immobilize mixed waste to minimize Iong-terrn impacts to the

environment. Figure 2-26 summarizes theproposed management practices for

alternative C – expected waste forecast, which consist of the following:

.

.

Store tritiated oil to allow time for radioactive decay.

TC
Send radioactive PCB wastes offsite for treatment; residuals would be returned to SRS for shallow

land disposal.
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Figure 2-26. Mixed waste management plan for alternative C expected waste forecast.
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“ Send lead offsite for decontamination and recycling; treatment residuals would be returned for

RCRA-permitted disposal at SRS.

In addition, DOE would:

.

.

.

.

.

.

Construct a containment building to decontaminate metal debris and bulk equipment.

Roast and retort contaminated process equipment to remove mercury and treat mercury by

amalgamation at the containment building.

Oxidize a small quantity of reactive metal waste at the containment building,

Operate the Consolidated Incineration Facility from 1996 to 2005 to incinerate certain mixed

wastes until the non-alpha vitrification facility begins operating, including benzene generated by

the Defense Waste Processing Facility, organic and aqueous liquid wastes, PUREX solvent,

radioactive oil, and organic and inorganic sludges.

Construct and operate a non-alpha waste vitrification facility to replace the Consolidated

Incineration Facility in 2006, The facility would include the capability to separate soil with

nondetectable amounts of contamination from contaminated soil (contaminated soil would be

treated in the vitrification process and clean snil would be used onsite as backfill material).

Construct and operate the M-Area Vendor Treatment Facility to vitrify wastes generated by

M-Area electroplating operations and the specific wastes identified in the SRS Proposed Si/e

Treatment Plan.

2.5.5.1.1 Containerized Storage

For alternative C – expected waste forecast, DOE would continue to store mixed waste in the three

mixed waste storage buildings, the M-Area storage building, and on three storage pads. The non-alpha

mixed waste (i.e., waste with less than 10 nanocuries per gram of transuranics) that is now stored on the

transuranic waste pads wnuld be transferred to the mixed waste storage pads. To allow for storage nf

mixed waste while treatment facilities are being constructed, DOE would construct additional storage

buildings as needed. Based on the usable capacity of Building 643-43E, DOE estimates that a maximum

of 79 additional buildings would be required by 2005 (Hess 1995c). See Section 2,4.5 .1.1 for additional

information.

TE

TC
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DOE would continue to store low-level PCB wastes in one of the mixed waste storage buildings pending

treatment of the PCB component of the wastes at an offsite commercial facility. Once treated, the

TE I residualswouldbe returnedtoSRSfors[allowl anddisPosal( Hess lgg~e).

DOE would continue to generate radioactive oil and store it in containers in the areas where it is

generated at SRS. There would be sufficient radioactive oil storage capacity over the next 30 years. See

Section 2.4.5.1.1 for additional information.

DOE would continue to store mercu~-contaminated tritiated oil generated by SRS tritium facilities and
TC

job-control waste contalninated with solvents and enriched uranium at the mixed waste storage facilities

for the duration of the 30-year analysis period. See Section 2.4.5.1.1 for additional infomration.

2.5.5.1.2 Treatment arrd/or Tank Storage

‘rE I ForalternativeC-expected forecast, DOEwo"ldcontin"etreatmentandtankstoragepracticesfor

Savannah River Technology Center aqueous wastes and PUREX solvent waste storage, as described in

Section 2.2.5.2. In addition, the 568-cubic-meter (150,000-gallon) Organic Waste Storage Tank would

be used to store mixed organic waste generated at the Defense Waste Processing Facility. DOE would

begin to treat this waste at the Consolidated Incineration Facility, assuming it begins operating in 1996.

If the Consolidated Incineration Facility begins operating, additional tank storage capacity would not be

required.

DOE would continue to use the M-Area Process Waste Interim TreatmentiStorage Facility tanks to store

concentrated mixed wastes from the M-Area Liquid Effluent Treatment Facility. DOE plans to treat six

TE I types of wastes (listed in Appendix B. 15) currently stored in the M-Area Process Waste Interim

TreatmentiStorage Facility tanks and the M-Area storage building by a vitrification process in the

M-Area Vendor Treatment Facility, The M-Area Vendor Treatment Facility was identified as the

~ [ prefemedoptionfortwoadditionalwastes(listedinAppendixB.l5)intheS~Propo$edSiteTreaimenl

Plan. See Section 2,4.5.1.2 for additional information. DOE has submitted a RCRA permit application

requesting interim status for a pad in M-Area to store the vitrified wastes and stabilized ash and

blowdown wastes from the Consolidated Incineration Facility.

TE I For alternative C – expected waste forecast, DOE would construct and operate a containment building

for decontaminating mixed metal debris and bulk equipment comprising approximately 10 percent of the

forecast mixed waste generation. This facility would begin to operate in 2006, Decontaminated debris

and equipment from which hazardous constituents were removed would be managed as low-activity
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equipment waste. Materials that cou Id not be decontaminated and the secondary wastes from the

decontamination process would be transferred to the non-alpha vitrification facility for treatment. It is

assumed that 80 percent of the materials could be decontaminated. Spent decontamination solutions are

assumed to constitute 50 percent of the original volume of the materials to be decontaminated (Hess

1994e). The containment building would also treat mercury-contaminated process equipment hy I ‘rE

roasting and retorting (i.e., beating the equipment to drive off the mercury as a vapor and collecting and

condensing the mercury back to a liquid form), The mercury removed from the process equipment and

elemental mercur’ywastes would be treated by amalgamation (i.e., alloying the liquid mercury with

inorganic reagents such as copper, nickel, gold, or zinc to create a semi-solid amalgam). See

Appendix B.6 for a description of the containment building.

DOE would begin operating the Consolidated Incineration Facility in 1996 to treat approximately

7 percent of the anticipated mixed waste volume, including benzene waste generated by the Defense 1:

Waste Processing Facility, organic and aqueous liquid wastes, PUREX solvent, paint waste, radioactive

oil, and organic debris. Stabilized ash and blowdown waste from the Consolidated Incineration Facility

would be sent to RCRA-permitted disposal or shallow land disposal. For purposes of this EIS, it is

assumed that 70 percent of the stabilized ash and blowdown wotdd require RCRA-permitted disposal and

30 percent would be sent to shallow land disposal (Hess 1994e, 1995c). See Section 2,4.5.1.2 for I TE

additional information.

DOE would construct and operate a non-alpha vitrification facility to treat approximately 55 percent of I TC

tie forecast mixed waste, including glass, heterogeneous, inorganic, and organic debris; contaminated

soils; organic and innrganic sludges; mercu~-contaminated materials; composite filters; benzene waste

generated by the Defense Waste Processing Facility; organic and aqueous liquids; PUREX solvent paint

waste; radioactive oil; organic and inorganic debris; and lead. Because the non-alpha vitrification

facility would produce a more stable waste form, it would replace the Consolidated Incineration Facility,

assuming the non-alpha vitrification facility begins operating in 2006 (Hess 1994e, 1995c). DOE would
TE

request a treatability variance to allow lead to be vitrified to produce a more stable waste form than

would be achieved through macroerrcapsuhttion, the specified technology for lead under the land disposal

restrictions treatment standards. This facility would provide a soil sort capability to separate

uncontaminated and contaminated soils and concrete. It is assumed that 60 percent of the incoming soils

snd concrete would be contaminated and would require treatment by vitrification prior to disposal,

Uncontaminated soils (16 percent of the forecast waste generation) would be used onsite as backfill

material (Hess 1995c). Liquids from the offgas system would be sent to a dedicated wastewater [TE

treatment unit and the reclaimed water would be returned to the offgas system for recycling. The

vitrified waste would be sent to RCRA-permitted disposal or shallow land disposal. For purposes of this
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EIS, it is assumed that 50 percent of the vitrified waste would require RCRA-permitted d]sposal and

50 percent would be sent to shallow land disposal (Hess 1994e). See Appendix B. 18 for a description of

the non-alpha vitrification facility.

DOE would begin shipping low-level PCB wastes for treatnrent of the PCB fraction by a commercial

facility. The treated residllals would be rettmled to SRS for shallow land disposal.

DOE would begin shipping lead to an offsite commercial facility for decontamination. It is assumed that

80 percent of the lead would be decontaminated. The commercial facility would return residuals from

the decontamination process and the portion of the lead waste that could not be decontaminated to SRS

for disposal (Hess 1994e).

2.5.5.1.3 Disposal

DOE submitted an application for a RCRA permit to SCDHEC for 10 Hazardous Waste/Mixed Waste

Disposal Vaults. For purposes of this EIS, DOE based its proposed disposal vaults on the design of its

current Hazardous Waste/Mixed Waste Disposal Vault, See Section 2.2.5.3 for additional infomration,

As described in Section 2.2.5.3 for the no-action alternative, DOE would construct and operate

RCRA-pernritted vaults for disposal of mixed wastes. In addition, under the alternative C expected

waste forecast, DOE would manage hazardous wastes in these vaults and would also use them to dispose

of 70 percent of the stabi 1ized ash and blowdown from the Consolidated Incineration Facility, and

50 percent of the vitrified waste from the non-alpha vitrification facility. The first of the

RCRA-permitted disposal vaults would begin accepting wastes in 2002, and DOE would construct

additional vaults as needed (Hess 1994e, 1995c), Refer to Section 2.5.7 for mixed waste disposal

capacity projections over the 30-year period,

Mixed wastes subject to RCRA because they exhibit a hazardous characteristic maybe treated in a way

that eliminates the characteristic (e.g., toxic nretals lmay be inrnrobil ized), If mixed wastes are treated in

this manner, they need not be disposed of in RCRA-permitted disposal vaults, and DOE would dispose of

them as low-level wastes, DOE would send 30 percent of the stabilized ash and blowdown from the

Consolidated Incineration Facility, 50 percent of the vitrified wastes from the non-alpha vitrification

facility, and stabilized residuals from the treatlnent of radioactive PCB wastes to shallow land disposal

(Hess 1994e, 1995c). Refer to Section 2.5.7 for projections of low-level waste disposal capacity over the

30-year period.
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Min. EXP, Max
No
Ado.

A

B

&

2.5.5.2 ~
c

For alternative C – minilnuln and Inaximum waste forecasts, DOE would manage mixed waste somewhat

differently than fortheexpected waste forecast (see Figure 2-26). Tbenon-alpha vitrification facility
TE

would play aiarger role i[ltl~e minimum waste forecast (approximately65 percent of the forecast waste TC

volume would be vitrified) and a smaller role in the maximum forecast (approximately 49 percent of the

forecast waste volume would bevitrified) than inthe expected forecast. Table 2-31 describeslhe

percentage of mixed waste distributed alnong the various treatment options under the minimum and

maximum waste forecasts.

Table 2-31. Mixed waste treattnellt options foralternative Cminimum andmaximum waste
forecasts,a,b

Mini!nunr waste forecast Maxilnum waste forecast

27 percent to soil sort facility 54 percent to soil sort facility I

65 percent vitrified 49 percent vitrified

13 percent to containment building
TC

11 percent to containment building

12 percent incinerated 9 percent incinerated
I

a. Source: Hess (1995c).
b. Percentages are approxi]nate.

I
2.5.6 TRANSURANIC AND ALPHA WASTE

Min, Exp. Max,
N.
Action

A

B

@

2.5.6.1 ~
c

For alternative C – expected waste forecast, DOE would perfor~n more aggressive treatment activities to

achieve the most stable long-term waste forms for alpha and transuranic waste. Figure 2-27 summarizes

the proposed alpha and transuranic waste management practices under alternative C, which include the
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wrote management activities under the no-action alternative described in Section 2.2,6. The additional

management practices are:

- Construct and operate a transaranic waste characterization/certification facility to characterize,

treat, repackage, and certify waste for disposal.

● Construct and operate an alpha vitrification facility to vitrifi alpha wastes ( 10 to 100 nanocuries

per gram) and transuranic wastes (greater than 100 nanocuries per gram).

● Operate the Consolidated Incineration Facility from 1996 to 2005 to burn some newly generated

alpha wastes rmtil the transuranic waste characterization/certification facility and alpha TC

vitrification facility begin operating.

● Construct facilities to dispose of nonmixed and mixed alpha waste onsite in the low-activity waste

vaults, RCRA-permitted disposal vaults, or shallow land disposal.

$ Return Rocky Flats incinerator ash for consolidation and treatment with similar wastes at that
TC

facility.

● Send transuranic waste to the Waste Isolation Pilot Plant (Hess 1995a).

2.5.6.1.1 Storage

For alternative C – expected waste forecast, DOE would continue to accumulate alpha and transuranic

waste in the sanre manner as described for the no-action alternative (Section 2.2.6). In the draft EIS,

DOE assumed that alpha wastes generated between 1995 and 2006 would be stored for processing at the

transuranic waste characterization/certification facility. Ho+vever, facilities would be available during

that time period that could accept these wastes. DOE proposes to use these facilities to treat or dispose

of alpha wastes and reduce the need for additional storage capacity. Under alternative C, DOE would TC

bum 50 percent of the alpha wastes (botb mixed and nonmixed) generated each year from 1996 to 2005

in the Consolidated Incineration Facility. The remainder of the mixed and nonmixed alpha waste

generated each year would be certified for disposal “inthe RCRA-permitted disposal vaults and low-

activity waste vaults, respectively. DOE woald package and store containers on transuranic waste

storage pads to await processing, retrieve drums from mntmded storage on Transura}lic Waste Storage

Pads 2 thrnugh 6; a!ld construct new pads as needed. As a result of the reconfigl]ration of the transuranic
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TE

TC

TC

TE

TE

TC

waste storage pads (see Appendix B.30) and the addition of newly generated waste, 11 additional

tiansuranic waste storage pads would be required by 2006 (Hess 1995c).

DOE assumed that the Waste Isolation Pilot Plant would operate from 1998 to 2018 and would accept

SRS trallsurallic waste (WSRC 1995). The transuranic waste stored on transuranic waste storage pads or

generated after 2018 would be vitrified and returned to a single pad for storage (Hess 1994e, 1995c),

The disposition of these wastes Ilas not yet been determined.

2.5.6.1.2 Treatment

DOE would return a small amount (O.1 cubic meter) of Rocky Flats incinerator ash currently stored at

SRStotl~at facility forcot~solidatio]) andtreatment witl!silnilar wastes. The SRSProposed Site

Treafrrrent Plan col]cluded that it ~vasnot cost effective to develop treatment at SRS for this small

quantity of material. Rocky Flats iscurrently investigating alternatives formmagement oftie ash.

Under alternative C, DOE would burn 50 percent of the mixed and nonmixed alpha wastes generated

each year from 1996 t02005 inthe Consolidated incineration Facility. These waste constitute

approximately percent Ofthe anticipated waste. Forpurposes ofthis EIS, itisassumed that70 percent

of the stabilized ash and blowdown from treatment of mixed alpha wastes would require RCRA-

permitted disposal al]d30percent would besentto shallow land disposal. Allstabilized ashand

blowdown from incineration of nomnixed alpha wastes would be sent to shallow land disposal,

DOE would construct and operate the transuranic waste characterization/certification facility to perform

assay sand intrusive cbaracterizatio}lsoftlle waste indrums, culvefis, and boxes stored ontransuranic

waste storage pads. Tllefacility would begin operating il12007to characterize tbewaste for separation

into fourcategories (describedin Sectiol) 2.4.6 )tofacilitate treatment anddisposa1. Bulkwaste would

bereduced i!lsize to fitil]to 55.gallolldrunls. The facility would process theentire inventow of alpha

and transuran ic waste, al I newly generated trat]suranic waste, and alpha waste generated after 2007 to

meetthe waste acceptance reqllireme!lts oftllealpha vitrification facility, These wastes constitute

approximately 94percent of the forecast volume (Hess 1994e, 1995c).

It is assumed that the trallsuran ic waste characterization/cer-ti fication facility would reduce the overall

waste volume by30percellt asaresult ofprocessing andrepackaging (Hess 1994e). Waste

characterizatioll woLlldsegregate tl]eillcolning wastes (17percent nonmixed alpha, 14 percent mixed

alpha, 55percent pluto11iuln.238, and 14percerlt pltltotlium-239) sotl]ealpha vitrification facili~ could
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properly blend tllewaste forvitrification toachieve ahigh-quali~ vitrified form, Frsrther details onthese

topics arein Appendix B,31 (Hess 1995a). \ ‘rE

Beginning in 2008, DOE would vitrify the alpha waste before disposal because vitrification substantially / ‘rC

reduces thevolume of waste. Thealplla waste would be blended witlltransuranic waste during

vitrification, andmost oftbevitrifiedw aste would declassified astransuranic waste. DOEwould seeka

treatability variance for vitrification of mixed alpha wastes when vitrification did not comply with the

land disposal restrictions treatment standards (e.g., lead waste subject to specified technologies other

than vitrification), Tllevariance would have todelllonstrate that vitrification achieved afinalwastefom

equivalent tothatotherwise required (Hess 1994e), ]TE

The vitrified waste produced by the alpha vitrification facility would be returned to the transuranic waste

characterization/cetiificatio1lfacilityfordisposalcetiification, Tbefacility would certify the vitrified

waste forms asllolllnixed alpl?a, nlixedalplla, ortransuranic (Hess 1994e), Adetailed description of the I ‘fE

alpha vitrification facility can be found in Appendix B. 1,

2.5.6.1.3 Disposal

A 92 percent reduction in transuranic and alpha waste volume would be realized for alternative C –

expected waste forecast. Nollmixed alpllawaste (3Operce!lt oftlleprocessed volume) would be sent to

shallow land disposal orlow-activity waste vauIts(5 and25 percent oftbeprocessed volume,

respectively), and treated mixed alpha waste (18 percent of theprncessed volume) would be sent to

RCRA-permitted disposal. Halfoftlle waste [73cubic meters (2,6OOcubic feet) peryear] wouldbe

shipped totbe Waste Isolation Pilot Plant fordisposal mvitrified transuranic waste stafiingin2008 and

ending in2018, By2018, DOEwould have shipped fordisposal aquantity oftransuranic waste equal to

TC

lessthan lpercent of thetotal capacity oftlle Waste Isolation Piiot Plant. Twopercent of the processed I TC

volume would becetiified astransuranic waste andremaill stored at SRS ononetransuranic waste

storage pad(Hess 1994e, 1995c). I TE
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2.5.6,2 Trams uranic aud Aloha Waste – Minimum Waste Forecast

c

Because of the smaller volumes anticipated in the minimum waste forecast, DOE would manage

transuranic andalpha waste inaslightly different manner than intheexpected waste forecast. To

accommodate thetransuranic waste inventory and newly generated waste in alternative C minimum

waste forecast, DOEwould need twoadditional transuranic waste storage pads by2004 (Hess 1995c).

The characterization, treatment, and disposal methods would remain the same as in the expected waste

forecast; however, by 2018, more transuranic waste (57 percent of the processed volume) would have

been shipped tothe Waste Isolation Pilot Plant fordisposal. By2024, DOEwould have stored the

remaining vitrified transuranic waste (2 percent of the processed volume) on one transuranic waste

storage pad(Hess 1995c).

DOE would ship 53 cubic meters ( 1,900 cubic feet) per year of transuranic waste to the Waste Isolation

Pilot Plant between 2008 and2018. The Ivastevolume disposed ofunder this alternative would

constitute less than 1 percent of therepositoW’s total capacity (Hess 1995c).

Min. Exp. M=.
No
Action

A

B

@

2.5.6.3
c

Transuranic and AIDha Waste – Maximum Waste Forecast

In alternative C – maximum waste forecast, DOE would manage transuranic and alpha waste differently

because of the dramatic change in the volume of the transuranic waste (25 times that in the expected

forecast) from increased environmental restoration. DOE would also experience an increase in mixed

alpha waste (45 percent compared to 16 percent in the expected forecast) for processing and disposal as a

result of the assumptions in the maximum forecast (WSRC 1994c).

By 2006, DOE would require 1,166 additional transuranic waste storage pads to store the newly

generated waste. The treatment and disposal methods would be the same as for the expected forecast;

however, the waste characteristics would differ from the expected forecast (9 percent non-mixed alpha,

47 percent mixed alpha, 35 percent plutonium-238, and 9 percent plutonium-239). Most of the waste
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would be disposed of as transuranic waste (85 percent of the processed waste volume) (Hess 1995c),

DOE would ship 2,164 cubic meters (76,400 cubic feet) per year of transuranic waste to the Waste

Isolation Pilot Plant from 2008 through 2018. The transuranic waste volume disposed of under this case

would constitute 14 percent of the repository’s total capacity (Hess 1995c). By 2024, DOE would need

only one transuranic waste storage pad to store the remaining processed and packaged vitrified

transuranic waste,

TC

TE

Min. Exp, Mz
N.a m
Action

A

B

a

2.5.7 SUMMARY OF ALTERNATIVE C FOR ALL WASTE TYPES
c

Under alternative C, DOE would continue the waste management activities listed in the no-action I TE

alternative (Section 2.2.7), including construction of additional storage capacity for mixed, transuranic,

and alpha wastes. Less storage capacity would be needed for this alternative than is required for the no-

action alternative. In addition, DOE would:

.

.

Construct and operate a containment building to treat mixed and hazardous wastes,

Roast and retort contaminated process equipment to remove mercury and treat mercury by

amalgamation at the containment building.

Oxidize a small quantity of reactive metal waste at the containment building.

Construct and operate a non-alpha vitrification facility for hazardous, mixed, and low-level wastes

to replace the Consolidated Incineration Facility in the year 2006. The facility would include

low-level and mixed waste soil sort capability to separate soil with nondetectable amounts of

contamination from contaminated soil (this would replace the mobile soil sort facility in

alternative A).

Decontaminate and recycle low-activity equipment waste (metals) offsite. Treatment residues

would be returned to SRS for shallow land disposal.

Send radioactive PCB wastes offsite for treatmen~ residuals would be returned to SRS for shallow

land disposal.
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.

Operate the Consolidated Incineration Facility for mixed (benzene generated by the Defense

Waste Processing Facility, organic and aqueous liquid wastes, PUREX solvents, radioactive oil,

and organic and inorganic sludges), hazardous, alpha, and low-level wastes until the non-alpha

and alpha vitrification facilities became operational.

Construct and operate a transuranic waste characterization/certification facility to characterize,

treat, repackage, and certify waste for disposal.

Construct and operate an alpha vitrification facility to vitrify alpha wastes ( 10 to 100 nanocrrries

per gram) and transuranic wastes (greater than 100 nanocuries per gram).

Dispose of transuranic wastes at the Waste Isolation Pilot Plant.

Construct RCW-permitted disposal vaults or use shallow land disposal to dispose of stabilized

ash and blowdown waste from the incineration process and vitrified waste from the non-alpha

vitrification facility.

Store tritiated oil to allow time for radioactive decay.

Construct and operate the M-Area Vendor Treatment Facility to vitrify wastes generated by

M-Area electroplating operations and the specific wastes identified in the SRS Proposed Sire

Treatment Plan (WSRC 1995).

Construct facilities to dispose of nonm ixed and mixed alpha wastes onsite in the low-activity

waste vaults, RCRA-perm itted disposal vaults, or by shallow land disposal,

The largest impacts to land outside of E-Area would occur for the maximum waste forecast

(approximately 775 acres for alternative C), This land would be required for storage facilities until

treatment begins in approximate y 2006, However, by 2024, most of the waste would have been treated

and disposed of and the land required outside of E-Area would be only 4 acres under alternative C, It is

highly unlikely that the technology used to store the waste volumes under the minimum and expected

forecasts would be suitable for the maximum forecast. However, to compare the different treatment

configurations among the alternatives of this EIS, the comparison was made assuming the same

technology would be applied for alI three waste forecasts. For example, DOE would likely construct the

11 additional transuranic waste storage pads required for the expected case; however, DOE would

probably elect not to use the same technology if it called for 1,166 pads under the maximum forecast.
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A timeline for the ongoing and proposed waste management activities for alternative C is provided in

Figure 2-28, DOE would operate the existing facilities until the proposed facilities could be designed,

constructed, and begin operating, For all the waste types except high-level waste, the activities that

would occur from 1995 to about 2006 are shown in Figure 2-29, The proposed waste management [ ‘rE

activities as they would occur after 2008 are shown in Figure 2-30,
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The additional management facilities under alternative C and a comparison to those required under the

no-action alternative are provided in Table 2-32.
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Table 2-32. Comparison oftreatment, storage, anddisposal facilities under alternative Candthe no-action alternative.
~ -

STORAGE: ~
24 long-lived low-level waste

No action

29 I mixed waste
&&
19 transuranicand alpha waste

m
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26 organic wase in E-Area
43 aq.caus w~te in E-AI..
TREATME~ Continue ongoing and planned waste
treatment activities
DISPOSAL:
29 shallow land disposaltrenches
10 low-activiw wztc vaults
5 i“tenncdiate-level waste . ..16
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2.6 Alternative B – Moderate Treatment Configuration and
c DOE’s Preferred Alternative

As described at the beginning of Chapter 2, DOE bases alternative B on a moderate treatment

configuration that would balance the short-term and long-term impacts of waste management at SRS.

This is DOE’s preferred alternative. DOE believes that alternative B offers the best combination of

treatment, storage, and disposal technologies to ensure cost-effective protection of the environment.

This section discusses the activities and facilities that would be used for alternative B – expected waste

forecast, and discusses changes in such activities and facilities that would be required to accommodate

the minimum and maximum waste forecasts.

Alternative B is identical to the no-action alternative with respect to the management of liquid high-level

waste. This section discusses changes, if any, necessary in alternative B to accommodate the minimum

and maximum forecasts of this waste. Alternative B includes several treatment facilities for low-level,

mixed, and transuranic wastes, including an offsite smelter, offsite volume reduction and repackaging, a

mobile soil sort facility, and the Consolidated Incineration Facility for low-level wastes; the

Consolidated Incineration Facility, containment building, and non-alpha vitrification facility for mixed

wastes; and the transuranic waste characterization/certification facility and alpha vitrification facility for

transuranic and alpha wastes. Hazardous waste would also be treated at SRS in the Consolidated

Incineration Facility and containment building. By implementing these treatments, DOE would

appreciably decrease the amount of additional storage capacity for mixed and transuranic wastes from

that required under the no-action alternative, Mixed ~vastc storage would peak in 2005 and transuranic

and alpha waste storage in 2006; the number of storage facilities would then decrease as new treatment

facilities begin to operate. Small quantities of mixed and PCB wastes would be sent offsite for

treatment, and transuranic wastes would be sent to the Waste Isolation Pilot Plant for disposal when that

facility becomes available. The waste volumes sent to shallow land disposal and to RCRA disposal

facilities would increase from those projected for the no-action alternative due to the increased volume of

treatment residuals. Sections 2,6.3, 2.6,4,2.6.5, and 2,6,6, respectively, dtscuss the proposed treatment,

storage, and disposal activities for low-level, hazardous, mixed, and transuranic wastes under

alternative B. Section 2.6.7 summarizes the activities and facilities under alternative B and compares

them to those required under the no-action alternative.
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2.6.1 POLLUTION PREVENTION/WASTE MINIMIZATION

The ongoing waste minimization activities described under the no-action alternative (Section 2.2.1)

wouId continue under alternative B for each waste forecast, In addition to ongoing waste minimization

activities, DOE would initiate other activities to reduce low-level and mixed wastes, as summarized in

Table 2-33,

Table 2-33. Waste minimization activities under alternative B,a
Estimatedamount of

Waste reduction
Minimizationactivity Treatabilitygroup forecast (cubicmeters)b

Sourcereduction Low-leveljob-control waste Expected 850
Minimum 850
Maximum 850

Recyclemetal into waste containers Low-activitywaste metal Expected 17,965
(beneficialreuse) Minimum 9,838

Maximum 53,7’92

Reusedecontaminatedlead Mixedwaste lead Expected 2,408
Minimum 1,053
Maximum 6,140

Sort soil to divert for beneficialreuse Mixedwaste soils and concrete E~pe~ted 35,332
Minimum 9,549
Maximum 176,024

Sort soil to divert for beneficial reuse Low-activity and suspect soil Expected 25,214
and smallconcretepieces Minimum 9,980

Maximum 403,888

a. Sources:Hess (1994e, 1995c).
b. To convertto cubic feet, multiply by 35.31.

Min. W. Mu.
N. —
Ac60n

A

m ‘-”

2.6.1.1 llrrtion i a
. .

ization –
B

c

The SRS high-volume disposable task team would initiate source reduction to prevent the generation of

an estimated 850 cubic meters (30,000 cubic feet) of low-level job-control waste (Stone 1994d), as

described in Section 2.5,1.1.

DOE plans to build on the beneficial reuse integrated demonstration program (Section 2,2.1.4.2) and help

private industry establish a facility to recycle radioactively contaminated steel (Boettinger 1994a).

Under the beneficial reuse program, stainless steel and carbon steel from low-activity equipment waste
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would be recycled. An estimated 17,965 cubic meters (6.34x105 cubic feet) of low-activity equipment

waste would be recycled under this program (including low-activity waste from the decontamination of

mixed waste metal debris and bulk equipment) (Hess 1995c). See Section 2,5.1.1 for additional

information.

An estimated 3,010 cubic meters (1.10x105 cubic feet) of lead that has radioactive contamination on its

surface would be available for recycling (Hess 1995c). Because the recycling initiative is also part of

alternative A, the reader can find additional information in Section 2,4,1.1.

DOE would minimize low-activity waste soil, suspect soil, and small pieces of concrete, and mixed

waste soils and concrete by sorting and diverting the materials with contamination in amounts that

cannot be detected to beneficial uses at SRS. A mobile unit would sort for low-level waste, and the

non-alpha vitrification facility would use another process to sort for mixed waste (see Appendixes B. 18

and B.28 for the descriptions). The throughput is estimated to be 136,820 cubic meters (4.83x106 cubic

feet) [48,489 cubic meters (1.7 1x106 cubic feet) of low-level wastes and 88,331 cubic meters

(3, 12x1oCcubic feet) of mixed wastes]. DOE estimates that a total of 60,546 cubic meters

(2. 14x 106 cubic feet) [25,2 14 cubic meters (8.9ox1o5 cubic feet) from the low-level and 35,332 cubic

meters (1 .25x 106 cubic feet) from the mixed wastes] would be diverted for beneficial reuse

(Hess 1995c).

DOE wouId not recycle large pieces of concrete with radioactive contamination (i.e., low-level wwte) by

reusing it as aggregate in construction or road-building projects. DOE would use waste minimization

techniques to reduce the amount of waste generated by the waste management facilities. See

Section 2.5.1.1 for additional information.

Min.EXP. Max
No

@

2.6.1.2 llu ‘ n ni~
Action

A Waste Forecasts
a
c

For alternative B – minimum and maximum waste forecasts, DOE would continue to support the

beneficial reuse program. Table 2-33 presents the estimated volumes of low-activity equipment waste

available for recycling under each forecast.

DOE would also recycle lead with radioactive contamination on its surface. Table 2-33 presents the

estimated volmnes of radioactively contaminated lead that would be available for recycling under each

forecast.
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DOE would minimize the volume of low-activity waste soil, suspect soil and concrete, and mixed waste

soils and concrete that would require disposal, Table 2-33 presents the estimated volumes that would be

available for beneficial reuse from the low-level and mixed waste soils,

Min. &p, W.
No
Action

A

B

c
@

2.6.2 HIGH-LEVEL WASTE – EXPECTED, MINIMUM, AND MAXIMUM I ‘fE

WASTE FORECASTS

, DOE would treat liquid high-level radioactive waste as it would under the no-actionUnder alternative B,

alternative (see Section 2.2.2, Figure 2-9), For each waste forecast, DOE would continue current

management activities, from receipt and storage of liquid high-level waste in tanks to preparation,

processing, and treatment into forms suitable for final disposal. The high-level waste volumes fiat

would be generated over the next 30 years in addition to the existing inventory of high-level waste

[approximately 1.31X105cubic meters (3.45x 107 gallons)] are given in Table 2-23, / TE

1 These volumes are not additive because newly generated waste would be reduced approximately

75 percent via evaporation. These volumes would not require construction of new high-level waste tanks

or facilities, Instead, DOE proposes to continue current management practices and manage waste with

the objective of emptying the tanks and immobilizing SRS’Sinventory of liquid high-level waste by 2018

(DOE 1994a).

DOE would not change the proposed high-level waste management practices as a result of the smaller

volumes anticipated in the minimum waste forecast (45 percent less than the expected forecast). The

only difference in management practices as a result of the larger volumes anticipated in the maximum TE

waste forecast (23 percent more than the expected forecast) would be to operate the existing evaporators

at higher rates to maintain adequate reserve tank storage capacity.
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2.6.3 LOW-LEVELWASTE

TC

m

M“. EXP, M=.
No
Action

A

@

2.6.3.1

B

c

Low -Level Wast e – Exrrected Waste Forecast

For alternative B – expected waste forecast, low-level waste would be managed in a manner similar to

theno-action alternative presented in Section 2.2.3. Under alternative B, DOEalso would implement

moderate low-level waste treatment. Themanagement practices proposed under alternative Bofthe

drafi EISaresummarized in Figure 2-31. Inthedraft EIS, DOEproposed toconstmct andoperatea

supemompactor at SRS to compact some low-activity equipment, low-activity job-control waste, and

tritiatedjob-control waste, DOEproposed tocontinue operating theexisting compactors from 1995to

2005, until thesupercompactor began operating in2006. Theexisting compactors andproposed

supercompactor would have received 4percentand21 percent, respectively, of the waste volume

expected under alternative Bofthedraft EIS. Low-level wastes thatcould not reaccepted atthe three

existing compactors before the supercompactor began to operate, such as bulk equipment and

job-control waste in excess of the available compactor capacity would have been disposed of in low-level

waste vaults. Appendix B,29provides adescription of thesupercompactor, thewastes that itwould have

processed, and impacts associated with operation of the supercompactor as proposed under alternative B

in the drafi EIS,

DOE has determined that low-level waste volume reduction technologies such as supercompaction are

available at commercial facilities. Immediate utilization ofcommercial capaci~in lieu of construction

of a supercompactor at SRS would enable DOE to reduce its needs for low-level waste disposal vaults.

Offsite waste treatment could also be used during maintenance periods of onsite treatment facilities,

DOEwould notusecommercial capaci~to reduce thevolume oftritiatedjob-control wrote, These

wastes would be placed directly into intermediate-level waste vaults and DOE does not anticipate

shortfalls invault capacity toaccommodate these wastes, Theprocessing oftritiatedjob-control waste

wasthemajor contributor tothe emissions from low-level waste supercompactionat SRS as evaluatedin

thedraft EIS, Sucllemissions could beagreater concern atanoffsite location because tie facili~would

likely becloserto thesite boundaW than itwould have been at SRS. DOEnowproposes toship only

some low-activity job-control and equipment waste to a commercial facility for volume reduction

beginning intiscalyear 1996, These low-activi~ wastes would retreated bysupercompaction, size
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Figure 2-31. Low-level waste management plan for alternative B – expected waste forecast in the
dmft EIS.
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reduction (e.g., sotiing, sl~redding, melting), andinciiIerati0n. Figure 2-32 summarizes ~epro~sed

management practices for low-level waste as modified, which are listed below:

.

.

.

.

Decontaminate andrecycle low-activiv equipment waste (metals) offsite. Treatment residues

would be returned to SRS for shallow land disposal.

Operate a mobile soil sort facility to segregate uncontaminated soils for beneficial reuse.

Operate the Consolidated Incineration Facility to incinerate low-activity and tritiated wastes.

Reduce the volume of low-activity job-control and equipment waste at commercial facilities

residuals would be returned to SRS for further treatment or disposal.

Under alternative B, DOE would store process water deionizes and other long-lived wastes (less than

1 percent of the forecast low-level waste) in long-lived waste storage buildings in E-Area, as discussed in

Section 2,2.3.3, The existing building would reach capacity by 2000, and 24 additional buildings would

be constructed over the 30-year analysis period (Hess 1995c).

Under alternative B, DOE would ship low-activity job-control and equipment waste (which constitute 36

and 5 percent, respectively, of the forecast low-level waste) to a commercial facility for volume

reduction beginning in fiscal year 1996. Uncompacted wastes already in the low-activity waste vault

would be retrieved and sent to a commercial facility. For purposes of assessment, the facility was

assumed to be located in Oak Ridge, Tennessee. In terms of transportation and surrounding population,

this location is representative of the range of possible locations, These low-activity wastes would be

treated by volume reduction technologies. For purposes of analysis in the EIS, it is assumed that the

waste would be treated offsite as follows:

.

.

.

60 percent supercompacted

20 percent reduced in size and repackaged for incineration in the Consolidated Incineration

Facility

10 percent incinerated; the resulting ash would be supercompacted
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Figure2-32. Low-1evel waste management plm for alternative B – expected waste forecast.
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. 5 percent reduced in size and repackaged for disposal

I
. 5 percent mehed, the melt residue would be supercompacted

TC
After treatment, the wastes would be repackaged and returned to SRS for further treatment (e.g., burned

at the Consolidated Incineration Facility) or disposal. Treatment residuals would be placed in vaults for

disposal, except for residuals from metal melting, which would be sent to shallow land disposal. Refer to

Appendix B.20 for a description of commercial volume reduction and associated impacts.

Assuming operation of the Consolidated Incineration Facility in 1996, DOE would incinerate

combustible low-activity and tritiated job-control wastes, which constitute approximately41 percent of
TC

the forecast waste, including low-activity wastes repackaged by a commercial facility. DOE would send

stabilized incinerator ash and blowdown wastes to shallow land disposal. Refer to Appendix B.5 for a

description of the Consolidated Incineration Facility, the projected low-level waste throughputs, and the

projected impacts of their treatment at that facility,

Under alternative B, DOE would operate a mobile soil sort facility to separate contaminated and

uncontaminated soils. In the drafi EIS, DOE proposed to begin operating the soil sort facility in 2006.

TC However, since the soil sort facility would be a mobile unit, and such units are currently available, DOE

now proposes to begin operating the facility in 1996, The facility would process low-activity and suspect

soils, which constitute approximately 9 percent of the anticipated low-level waste. DOE would send

suspect soil to shallow land disposal and low-activity soil to vault disposal in 1995, until the soil sort

facility begins operating. It is assumed that 60 percent of the incoming low-activity soil and 40 percent

of the incoming suspect soil would be contaminated and would require management as low-level waste

(Hess 1994e). It is also assumed that 30 percent of the contaminated soil would require vault disposal

TC because of radiological performance assessment restrictions, and 70 percent would be sent to shallow

land disposal (Hess 1994e), Uncontaminated soil (5 percent of the low-level waste forecast) would be

TE reused onsite as backfill, Refer to Appendix B,28 for a description of the soil sort facility.

TC I UnderaiternativeB, DOEwouldsbiplow-activity equipmentwaste(me@ls), constituting3 percent of

the low-level waste forecast, to a commercial facility for decontamination by smelting. DOE anticipates

that the offsite smelter would decontaminate 90 percent of the Iow-activity equipment waste for recycle

and return 10 percent of the original volume to SRS for shallow land disposal (Hess 1994k), Refer to
‘fE

Appendix B. 19 for a description of the smelter.
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A 75-percent reduction in low-level waste disposal volume would be realized from the treatment

activities under alternative B.

DOE would send naval hardware to shallow land disposal, as described in Section 2.2.3,4. DOE would

also send suspect soil to shallow land disposal in 1995 until the soil sort facility is available. Afier 1996,

DOE would send a portion of the contaminated soil from the sort facility to shallow land dispnsal. DOE

would also send stabilized ash and blowdnwn wastes from the Consolidated Incineration Facility and

stabilized residuals from the offsite smelter to shallow land disposal.

DOE would continue to dispose of suspect soils in the engineered low-level trench as described in

Section 2,2.3.1. DOE would dispose of low-activity waste and intermediate-activity waste in the existing

low-level waste vaults, as described in Sections 2.2.3.1 and 2.2,3.2. As a result of the low-level waste

volume reduction initiatives that would be implemented under alternative B, the existing low-activity

waste vault would not reach capacity until the year 2011. The existing intermediate-level waste vault

would reach capacity by 1999. Additional vaults would be constructed as required. DOE would dispose

of intermediate-activity job-control waste, offsite job-control waste, tritiated soil, and tritiated equipment

withnut treatment for the entire 30-year period, DOE would also dispose of a portion of tritiated job-

control waste without treatment, Compacted and supercompacted wastes wrmld also be disposed of at

the low-level waste vaults.

Min. EXP.Max
No
Acti,n

A

B

@

2.6.3.2 Low-Level Waste – Minimum and M
c

aximum Waste Forecas@

For alternative B – minimum and maximum waste forecasts, DOE would change the way it manages

Inw-level waste (see Figure 2-32), The changes from waste management practices described for the

expected forecast are primarily the result of the larger volume of soils anticipated in the maximum

forecast. Low-activity and suspect soils would constitute approximately 48 percent of the maximum

forecast (compared to 9 percent in the expected forecast). DOE would realize a 75 percent reduction in

disposal volume from treatment in the expected waste forecast, a 79-percent reductinn in the minimum

waste forecast, and a 64-percent reduction in the maximum waste forecast. Table 2-34 lists the

percentage of low-level waste distributed among the various treatment and disposal options under the

minimum and maximum forecasts.

I TC

TC

TC

TC
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Table 2-34. Low-level waste treatment and disposal options for alternative B minimum and maximum
waste forecasts .a,b

Minimum waste forecast Maximum waste forecast

Treatment options Treatment options

1 percent to compactors <1 percent tocompactorsc

45 percent volume reduced offsite 19 percent volume reduced offsite

46 percent incinerated 20 percent incinerated

5 percent to soil facility 49 percent to soil facility

Disposal options Disposal options

69 percent to vaults 47 percent to vaults

31 percent to shallow land disposal 53 percent to shallow land disposal

a. Source: Hess (1995 c).
b. Percentages are approximate.
c. “z” is read as “lessthan.”

2.6.4 HAZA~OUSWASTE

Min. fip, MM.
No
Action

A

B

@

2.6.4.1
c

Hazardous Waste - EXDected Waste Forecast

As discussed in Section 2,4.4.1, DOE does not plan to construct facilities solely for the treatment of

hazardous wastes, However, facilities that DOE plans to use for mixed waste could be used for

hazardous wastes to the extent excess capacity is available. Figure 2-33 summarizes the proposed

hazardous waste management practices under alternative B, In addition to the management practices for

hazardous waste under the no-action alternative (Section 2.2.4), under alternative B DOE would treat

hazardous wastes onsite as follows:

. Construct and operate a containment building for decontamination of debris/metals for use onsite

or to be sold as scrap.

● Operate the Consolidated Incineration Facility and incinerate selected hazardous wastes,
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Figure 2-33. Hazardous waste management plan for alternative B – expected waste forecast,
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TC

TC

TC I

TE

‘J-E

In the draft EIS, DOE proposed to burn only filters, paint waste, organic liquids, and aqueous liquids in

the Consolidated Incineration Facility. To more fully use the treatment capacity of that facility, DOE

proposes to also bum organic and inorganic sludges and 50 percent of the organic, inorganic, and

heterogeneous debris under alternative B.

Min. Exp. M=.
No
Action

A

B

@

2.6.4.2 Hazardous Waste – Minimum and Maximum Waste Forecast?
c

For alternative B – minimum and maximum forecasts, DOE would manage hazardous waste the same as

in the expected waste forecast. Most of the hazardous waste would continue to be sent offsite for

treatment and disposal (85 percent for expected, 89 percent for minimum, and 87 percent for maximum

waste forecasts). However, several hazardous wastes (composite filters, paint waste, organic liquids,

aqueous liquids; inorganic, organic, and heterogeneous debris; inorganic and organic sludges) would be

treated in the Consolidated Incineration Facility, assuming it begins operating in 1996. These wastes

represent approximately 8 to 9 percent of the hazardous waste quantities forecast for the next 30 years

for all cases (Hess 1995c).

2.6.5 MIXED WASTE

Min. Exp, Max
No -
Act,..

A

B

“m

2.6.5.1 Mixed Waste - Expected Waste Forecast
c

For alternative B – expected waste forecast, DCJEwould manage mixed waste as under the no-action

alternative presented in Section 2.2.5, Under alternative B, DOE also would implement moderate mixed

waste treatments as summarized in Figure 2-34, which consist of the following:

.

.

Store tritiated oil to allow time for radioactive decay,

Send elemental mercury and mercury-contaminated materials to the Idaho National Engineering

Laboratory for treatment; residuals would be returned to SRS for RCRA-perrrritted disposal or

shallow land disposal,
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Figure 2-34. Mixed waste management plan for alternative B – expected waste forecast
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.
TC

.
TE

.

Send calcium metal waste to the Los Alamos National LaboratoV for treatment; residuals would

be returned to SRS for shallow land disposal,

Send radioactive PCB wastes offsite for treatment; residuals would be returned to SRS for shallow

land disposal.

Send lead offsite for decontamination and recycling; treatment residuals would be returned for

RCRA-permitted disposal at SRS.

In addition, under alternative B DOE would:

.

.

.

.

.

TE 1“

Construct a containment building to decontaminate mixed wastes (mostly debris) and

macroencapsulate contaminated debris and lead wastes.

Complete construction of and operate the Consolidated Incineration Facility to bum certain mixed

wastes such as benzene generated by the Defense Waste Processing Facility, organic and aqueous

liquid wastes, decontamination solutions from the containment building, PUREX solvent, and

radioactive oil.

Construct disposal vaults for stabilized ash and blowdown from the incineration process.

Construct and operate a non-alpha vitrification facility to treat soils and organic and inorganic

sludges. This vitrification facility would include a soil sort capability to separate clean soil from

contaminated soil, Contaminated soil would be treated in the vitrification process and clean soil

would be used onsite as backfill material.

Construct disposal capacity for vitrified waste from the non-alpha vitrification facility.

Construct and operate the M-Area Vendor Treatment Facility to vitrify wastes generated by

M-Area electroplating operations and the specific wastes in the SRS Proposed Site Treatment

Plan.

TC I
2.6.5.1.1 Containerized Storage

TE I ForalternativeB-expected waste forecast, DOEwouldcontinueto storemixedwaste inthethree

mixed waste storage buildings, the M-Area stnrage building, and on three storage pads. The non-alpha
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mixed waste (i.e., waste with leSS than 10 nanocuries per gram of transuranics) that is now stored on the

transurarric waste pads would be trarrsfemed to the mixed waste storage pads. To accommodate future

mixed waste storage needs prior to the availability of treatment facilities, DOE would build additional

mixed waste storage buildings as needed. Based on the usable capacity of Building 643-43E, DOE

estimates that a maximum of 79 additional buildings would be required by 2005 (Hess 1995c). See 1:
Section 2,4.5 .1.1 for additional information.

DOE would manage low-level PCB wastes, radioactive oil, mercury-contaminated oil, and job-control TC

waste contaminated with solvents and enriched uranium as described in alternative A (Section 2.4.5.1.1).

2.6.5.1.2 Treatment and/or Tank Storage

DOE would manage aqueous wastes in the Savannah River Technology Center tanks and the solvent [m

tanks in E-Area, and aqueous liquids from groundwater monitoring wells as described in the no-action

alternative (Section 2,2.5.2).

DOE would manage organic waste generated at the Defense Waste Processing Facility and wastes

currently stored in the M-Area Process Waste Interim Treatment/Storage Facility tanks and M-Area

storage building as described for alternative A (Section 2.4,5.1.2).

For alternative B – expected waste forecast, DOE would construct and operate a containment building TE

for decontaminating approximately 23 percent of the mixed waste (glass, metal, organic, inorganic, and TC

heterogeneous debris; bulk equipment) forecast. Decontaminated debris and equipment from which

hmmrdous constituents were removed would be managed as low-activity equipment waste (see

Section 2.6.3). Materials that could not be decontaminated would be macroencapsulated in welded

stainless steel boxes or in a polymer coating and sent to RCRA-permitted disposal. Secondary wastes I TE

from the decontamination process would be collected for incineration at the Consolidated Incineration

Facility. It is assumed that 80 percent of the materials could be decontaminated. DOE assumes that

spent decontamination solutions would constitute 50 percent of the original volume of the materials to be

decontaminated. The containment building would also provide macroencapsulation for lead wastes. The

lead would be macroencapsulated in a polymer coating in accordance with RCRA treatment

requirements (Hess 1994e, 1995c). See Appendix B.6 for a description of the containment building. I TE

DOE would construct and operate a non-alpha vitrification facility to treat approximately 26 percent of I Tc

the forecast mixed waste, including contaminated soil and organic and inorganic sludges. The vitrified

2-187



DoEiEIS-0217
July 1995

waste would be sent to RCRA-permitted disposal or shallow land disposal. See Section 2.5.5.1.2 for

additional information.

DOE would begin to operate the Consolidated Incineration Facility in 1996 for the treatment of

TC I aPPr0ximatelY20 PercentOfthemixed wastesa"ticipated undertheexpected forecast, including benzene

waste generated by the Defense Waste Processing Facility, organic and aqueous liquid wastes, PUREX

solvent, paint waste, radioactive oil, and heterogeneous, inorganic, and organic debris. Organic and

inorganic sludges would be incinerated until 2006, when the non-alpha vitrification facility began to

operate. The Consolidated Incineration Facility would also bum approximately 1,360 cubic meters
TC

(48,000 gallons) per year of spent decontamination solutions from the containment building. Stabilized

ash and blowdown waste from the Consolidated Incineration Facility would be sent to RCRA-pemitted

disposal or shallow land disposal. See Section 2,4.5.1.2 for additional information.

TC I DOEwouldmanageelemental mercuW,mercu~-contaminatedwaste,calciumme@lwaste,low-level

PCB wastes, and lead as described for alternative A (Section 2.4.5.1 .2).

2.6.5.1.3 Disposal

DOE submitted an application for RCRA permit to SCDHEC for 10 Hazardous WasteM4ixed Waste

Disposal Vaults, For purposes of this EIS, DOE based its proposed disposal vaults on the design of its

~ I current Hazardous Waste/Mixed WasteDisposalVault. See Section 2,2.5.3 foradditional information.

As described in Section 2,2.5,3 for the no-action alternative, DOE would construct and operate

RCRA-permitted vaults for disposal of mixed wastes, In addition, under the alternative B – expected

waste forecast, DOE would manage hazardous waste in these vaults and would also use them to dispose

of 70 percent of the stabilized ash and blowdown from the Consolidated Incineration Facili~, 50 percent

of the vitrified wastes from the non-alpha vitrification facili~, elemental mercury waste from the Idaho

National Engineering Laborato~, lead residuals from offsite decontamination; and macroencapsulated

debris, bulk equipment, and lead from the containment building, The first of the RCRA-pemritted

disposal vaults would begin accepting wastes in 2002, and DOE would construct additional vaults as

~ I needed(Hess 1994e, 1995c), RefertoSection2.6.7 formixedwastedisposalprojectionsovertie

30-year period.

Mixed wastes subject to RCR.4 because they exhibit a hazardous characteristic maybe treated in a way

that eliminates the characteristic (e.g., toxic metals may be immobilized). If mixed wastes are treated in

this manner, they need not be disposed of at RCRA-permitted facilities, and DOE would dispose of them
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as low-level waste, DOE would send 30 percent of the stabilized ash and blowdown from the

Consolidated Incineration Facility, 50 percent of the vitrified wastes from the non-alpha vitrification

facility, stabilized residuals from the treatment of radioactive PCB wastes, calcium metal waste, and I ‘l-c

stabilized mercury waste from the Idaho National Engineering Laboratory to shallow land disposal

(Hess 1994e, 1995c). Refer to Section 2.6,7 for projections of low-level waste disposal over the 30-year I TE

period,

Min. hp. Max.
No
Action

A

B

@

2.6.5.2 Mixed Waste – Minimum and Max
c

imum Waste Forec~

For alternative B – minimum and maximum waste forecasts, DOE would change the way it manages

some mixed waste. These changes from waste management practices described for the expected waste TC

forecast are attributed to the volume of soils anticipated in the minimum (27 percent) and maximum TE

(54 percent) forecasts, compared to the expected (39 percent) forecast, Figure 2-35 shows the proposed

management activities for the minimum forecast. Smaller quantities of mixed waste soils and sludges

would mean that construction of a non-alpha vitrification facility might not be necessary. DOE would

modify the Consolidated Incineration Facility to accept these types of materials.

In the maximum forecast, because of the large volume of debris that would be decontaminated at the I TE

containment building, DOE would construct a wastewater treatment unit to treat spent decontamination

solutions (see Appendix B.6 for a discussion of the wastewater treatment unit).

Limited quantities of liquid and solid residuals from the wastewater treatment unit (approximately

6 percent of the influent wastewater volume) would be burned at the Consolidated Incineration Facility.

Table 2-35 describes the percentage of mixed waste distributed among the various treatment options

under the minimum and maximum waste forecasts.
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Figure 2-35. Mixed waste management plan for alternative B – minimum waste forecast
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Table 2-35. Mixed waste treatment options for alternative B minimum and maximum waste

forecasts.a,b

Minimum waste forecast Maximum waste forecast

27 percent to soil sort facili~ 54 percent to soil sort facility

30 percent to containment building 23 percent to containment building

49 percent incinerated 14 percent incinerated

a. Source: Hess(1995c).
b. Percentages are approximate.

2.6.6 TRANSURANIC AND ALPHA WASTE

M“. EXP, Max
No

Action

A

@

2.6.6.1 Transuranic and Alpha Waste – Expected Wa ste Forecast

B

c

For alternative B – expected waste forecast, DOE would provide moderate treatment that would allow

disposal of alpha (10 to 100 nanocuries per gram) and transuranic (greater than 100 nanocuries per gram)

wastes. Figure 2-36 summarizes the proposed alpha and transuranic waste management practices for

alternative B, which include the waste management practices under the no-action alternative described in

Section 2.2.6 and the following:

.

.

.

.

.

Construct and operate the transuranic waste characterizatiorr/certification facility to characterize,

treat, repackage, and certify waste for disposal,

Construct and operate the alpha vitrification facility to vitrify mixed alpha waste (1Oto

100 nanocuries per gram) and plutonium-238 waste (greater than 100 nanocuries per gram).

Return Rocky Flats incinerator ash for consolidation and treatment with similar wastes at that

facility.

Dispose of nonmixed alpha waste in low-activity waste vaults and macroencapsulated mixed

alpha waste metal debris at RCRA-permitted disposal vaults.

Dispose of the vitrified and repackaged transuranic waste at the Waste Isolation Pilot Plant (Hess

1995a).

TC

ITE

I TE

TC

I TE
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2.6.6.1.1 Storage

For alternative B – expected waste forecast, DC)Ewould continue to accumulate alpha and trsmsuranic

waste in the same manner as described under the no-action alternative (Section 2.2.6), In the draft EIS,

DOE assumed that alpha wastes generated between 1995 and 2006 would be stored for processing at the

transuranic waste characterization/certification facility. However, facilities would be available during

that time period that could accept these wastes. DOE proposes to use these facilities to dispose of alpha

wastes and reduce the need for additional storage capacity. Under alternative B, DOE would certify

newly generated mixed and nonmixed alpha waste for disposal in the RCRA-permitted disposal vaults

and low-activity waste vaults, respectively. DOE would package and store containers on transuranic

waste storage pads to await processing; retrieve drums from mounded storage on Transuranic Waste

Storage Pads 2 through 6; and construct new pads as needed. To meet RCRA storage requirements for

storage of hazardous constituents and to accommodate newly generated trarrsuranic waste, 10 additional

transuranic waste storage pads (see Appendix B.30) would be required by 2006 (Hess 1994e, 1995c),

For purposes of this EIS it is assumed that the Waste Isolation Pilot Plant would operate from 1998 to

2018 arrd would accept SRS transuranic waste, Transuranic waste processed by the transuranic waste

characterizatiorr/certification facility after 2018 would remain in storage at SRS. DOE would require one

transuranic waste storage pad to store the processed and packaged transuranic waste remaining in 2024

(Hess 1994e, 1995c), DOE has not determined how these wastes will be disposed of.

2.6.6.1.2 Treatment

DOE would return a small amount (O.1 cubic meter) of Rocky Flats incinerator ash currently stored at

SRS to that operations office for consolidation and treatment with similar wastes. The SRS Proposed

Site Treatment Plan concluded that it was not cost effective to develop treatment at SRS for this small

quantity of material. Rocky Flats is currently investigating alternatives for management of the ash,

DOE would construct and operate the transuranic waste characterization/certification facility to perform

assays and intrusive characterizations of the waste in drums, culverts, and boxes stored on transuranic

waste storage pads. The facility would begin operating in 2007 and would process 94 percent of the

alpha arrd transuranic waste. DOE would segregate waste into one of four categories: nonmixed alpha,

mixed alpha, phrtonium-238, or plutonium-239. After segregation, the mixed alpha waste and

plutonium-23 8 transuranic waste would each be further divided into metallic and nonmetallic waste

categories. Of the characterizedwaste, the mixed alpha waste (14 percent overall) would contribute

11 percent nonmetallic and 3 percent metallic, respectively. The plutonium-238 waste (55 percent of the
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characterized waste) would contribute 33 percent nonmetallic and 22 percent metallic respectively to the
TC

overall total (Hess 1995a). Theplutonium-239 waste would be futiher segregated into high-red

low-activity categories. Bulk waste would bereduced illsize to fitinto 55-gallon dmms. The

transuranic waste characterizatiorr/certification facility would reduce the overall waste volume by

TC 30percent byprocessing andrepackaging. Waste characterization would segregate theincoming waste

TE categories sotllealplla vitrification facility could properly blend the waste forvitriflcation to achievea

TC high-quality vitrified waste form. Futiher details onthese topics areinthe description of thetransurmic

TE waste characterization/certification facility in Appendix B,31,

The nonmixed alpha and metallic pIutonium-238 waste would be repackaged at the transuranic waste

characterization/cetiificationfacilityandcetiifiedfordisposal. Thenonmixed alpha waste worddbe

disposed ofinlow-activity waste vaults. Themetallic plutonium-238 waste andlow-activi~

plutonium-239 waste would be packaged and certified for disposal at the Waste Isolation Pilot Plant in

accordance witllthat facility 'swaste acceptance criteria. Themetallic mixed alpha waste would be

packaged into 55-gallon drums andmacroencapsulated bywelding thelidontothedmms. DOE

recognizes that a portion of the metallic mixed alpha waste would not meet the definition of hazardous

debris and would request a treatability variance from EPA to treat this waste by macroencapsulation.

Themetallic mixed alpha waste would becetiified foronsite RCW-pemitied disposal. The

nonmetallic mixed alpha waste and nonmetallic plutonium-23 8 waste would be packaged for vitrification

TE I inthealpllavitrification facilitY (Hess 1994e),

Tllealpha vitrification facility would begin operating in2OO8. Only nonmetallic mixed alpha,

nonmetal licplutoniuln-238, andhigll-activity plutounium-239 wastes would bevitrified(3l percent of
TC

the forecast volume). DOEwould vitrify tllemixed alpha waste because of the substantial volume

reduction (95percent) thatwould reachieved. Themixed alpha waste would be blended with the

plutonium-23 8 and plutonium-293 wastes during vitrification and the vitrified waste form would be

classified astransuranic waste. Thevitrified waste produced bythealpha vitrification facili~wouldbe

returned to the transuranic waste characterization/certification facility for certification and disposal at the

TE I WasteIsolat Ion Pilot Plant (Hess 1994e, 1995c), Adetailed description of thealpha vitrification facili~

is in Appendix B.1.

2.6.6.1.3 Disposal

A 58 percent reduction in transuranic and alpha waste volume would be realized under alternative B

TC from repackaging and vitrification of the nonmetallic mixed alpha, nonmetallic plutonium-238, and

high-activity plutonium.239 waste, Nonmixed alpl]awaste (38percent of theprocessed volume) would

2-194



DOE/EIS-0217
July 1995

be disposed of in low-activity waste vaults and the macroencapsulated metallic mixed alpha waste

(llpercent of theprocessed volume) would besentto RCM-permitied disposal. Approximately half of

the waste (48 percent of the processed volume) would be shipped offsite for disposal as transuranic. waste

(vitrified nonmetallic mixed alpha, nonmetallic phrtonium-238, high-activity phrtonium-239, and

repackaged low-activity phrtonium-239 waste) at the Waste Isolation Pilot Plant starting in 2008 and

ending in 2018. DOEwould ship 39Ocubicmeters (13,800 cubic feet) peryewoftransurmic waste to

tbe Waste Isolation Pilot Plant. By2018, DOEwould have sbipped fordisposal aquati@oftransuranic

waste equal to approximately 3 percent of the total capacity of the Waste Isolation Pilot Plant

(Hess 1995c), Three percent of the processed waste volume would remain in storage at SRS on one

transuranic waste storage pad (Hess 1995c).

Min. Exp. M=
No
Action

A

B

@

2.6.6.2 Trmrsuranic and Alpha Waste – Minimum W aste Forecast
c

Because of the reduced volumes in the minimum waste forecast, DOE would make a minor change from

the expected waste forecast in the way it manages transuranic and alpha waste (Figure 2-35). With the

reconfiguration of the transuranic waste storage pads (see Appendix B.30) and newly generated waste,

two additional pads would be needed by 2005. By 2024, DOE would require only one tmnsuranic waste

storage pad to store the remaining processed and packaged transuranic waste (Hess 1995c),

The characterization, treatment, and disposal methods would remain the same as in the expected waste

forecast; however, by 2018, DOE would have disposed of more transuranic waste (52 percent of the

processed volume) at the Waste Isolation Pilot Plant. Due to the accelerated treatment of transuranic

waste, only 1 percent of the processed volume would remain in storage on one transuranic waste storage

pad. DOE would ship 284 cubic meters (10,000 cubic feet) per year of transuranic waste to the Waste

Isolation Pilot Plant between 2008 and 2018. In 2018, DOE would have shipped for disposal a quantity

of transuranic waste equal to approximately 2 percent of the total capacity of the Waste Isolation Pilot

Plant (Hess 1995c).
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Min. EXP,Mu.
No

Action

A

@ “’”U

2.6.6.3 ranic and Al~ha Waste – Maxi~
B

c

For alternative B – maximum waste forecast, DOE would manage transuranic and alpha waste somewhat

differently than in the expected forecast because of the dramatic change in the volume of transuranic

waste anticipated (25 times the expected waste forecast). DOE would also experience an increase in

mixed alpha waste (45 percent compared to 16 percent in the expected waste forecast) for processing and

disposal as a result of the assumptions made in the maximum forecast. By 2006, DOE would require

1,168 additional transuranic waste storage pads to store newly generated waste (Hess 1995c).

For alternative B – maximum waste forecast, DOE would use the same treatment and disposal methods

as for the expected waste forecasq however, the waste characterization would differ (9 percent nonmixed

alpha, 47 percent mixed alpha, 35 percentplutonimn-238, and 9 percent plutonium-239 waste). DOE

would send a slightly larger percentage of transuranic waste (50 percent of the processed volume) to the

Waste Isolation Pilot Plant. Less than 1 percent of the processed volume would remain in storage on one

transuranic waste storage pads at SRS (Hess 1995a, c).

DOE would ship 7,819 cubic meters (2,76x 105 cubic feet) per year of transuranic waste to the Waste

Isolation Pilot Plant between 2008 and 2018. The waste volume disposed of in tiis forecast would

constitute 53 percent of the repository’s total capacity (Hess 1995c).

2.6.7 SUMMARY OF ALTERNATIVE B FOR ALL WASTE TYPES

Min. Exp. Max.
No

Action

A

a
c

@

Under alternative B, DOE would continue the waste management acdvhies at SRS listed for the no-

action alternative (Section 2.2,7), including the construction of additional storage capacity for mixed
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wastes and transurmric and alpha wastes. Less capacity would be needed for this alternative than would

be required for the no-action alternative. In addition, DOE would:

.

.

.

.

.

.

.

.

.

.

.

.

Construct and operate a containment building to treat mixed waste

Construct and operate a non-alpha vitrification facility for mixed waste soils and sludges.

Sort mixed waste soils at the non-alpha vitrification facility to separate uncontaminated soil for

reuse,

Operate a mobile low-level soil sort facility to separate uncontaminated soil for reuse and

low-activity and suspect soils for disposal.

Decontaminate and recycle Invf-activity equipment waste (metals) offsite. Treatment residues

would be returned to SRS for shallow land disposal.

Treat small quantities of mixed and PCB wastes offsite. Treatment residuals would be returned to

SRS for disposal.

Operate the Consolidated Incineration Facility for mixed (benzene generated by the Defense

Waste Processing Facility, organic and aqueous liquid wastes, decontmrrination solutions from the

containment building, PUREX solvent, radioactive oil, sludges, and debris), hazardous, and low-

level wastes.

Treat low-activity job-control and equipment wastes offsite; residuals would be returoed to SRS

for incineration at the Consolidated Incineration Facility or for disposal.

Construct and operate a transuranic waste characterizatiorr/certification facility

Construct and operate an alpha vitrification facility,

Dispose oftransuranic wastes at the Waste Isolation Pilot Plant.

Store tritiated oil to allow time for radioactive decay,

I Tc

TC
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0 Send elemental mercury and mercury-contaminated materials to the Idaho National Engineering

Laboratory for treatment; residuals would be returned to SRS for RCRA-pemritted disposal or

shallow land disposal.

I o Send calcium metal waste to the Los Alamos National Laboratory for treatment residuals would
TE

be returned to SRS for shallow land disposal.

. Send lead offsite for decontamination and recycling; treatment residuals would be returned for

RCRA-permitted disposal at SRS.

o Construct disposal vaults for stabilized ash and blowdown from the incineration process (Hess

1995a).

TC

The largest impacts to land outside of E-Area would occur in the maximum waste forecast

(approximately 756 acres for alternative B). This land would be required for storage facilities until

treatment begins in approximately 2006. However, by 2024, most of the waste would have been treated

and disposed of and no land would be required outside of E-Area for alternative B. It is highly unlikely

that the technology used to store the waste volumes under the minimum and expected forecasts would be

suitable for the maximum forecast, However, to compare the different treatment configurations among

the alternatives of this EIS, the assumption was made that the same technology would be applied for all

three waste forecasts. For example, DOE would likely construct the 10 additional transumnic waste

storage pads required for the expected case; however, DOE would probably elect not to use the same

technology if it called for 1,168 pads under the maximum forecast.

Figure 2-37 shows a timeline for the ongoing and proposed waste management activities for

alternative B. DOE would operate the existing waste management facilities until the proposed facilities

could be designed, constructed, and begin operations, For all the waste types except high-level waste,

TE the waste management activities that would occur from 1995 to 2007 are shown in Figure 2-38.

Figure 2-39 shows the proposed waste management activities as they would occur after 2008.

ITable 2-36 shows the additional management facilities under alternative B and compares them to those
TE

required under the no-action alternative.

2-198



IW5 1s9s 1997 2W2 2~ 2~7 2~ ~i8 2024 II
Tmnsuranid
alpha (TRU)

Mixed (m
Hazatius
(HW
Low-level
(LLw

High.level
(HLw

!

Olfsite Smelter LLW Metals

TC

Source Hess (19949, 1995a); ME (1994a).

7 “56-’9 ‘~~

u Activlt,esOrfacl~!lesthatare
paa ofthe no-action.Itemative

,,,
1995 1926 1997 Zai)z 2~ 2W7 2~ 2;18 2024

Figure 2-37. Tlmeline for waste mmagement facilities in alternative B.

u Aclirities or facilities that would
cccur under alternative B I



,,..

TI
T

TE

DOE~IS-0217

July 1995

Legend:

NPDES = National
Pollutant
Discharge
Elimination
System

L.w-Levsl Waste

Low-1evel Wsle

Lw-Level Waste

‘ ‘“w’eve’wa’” -~

~=

vaultO,ps,,

LOW-LevelWaste al.!,, volume
R@,mon

+

ShallowLandmspsal

Low.Le”elWaste

ShallowLandUSFO,,l

HazardousWas!. CO”,O~dalM
I“cine’.tio”Facin!q

RCRAm,mssl

M,* was,.

Mix@Waste Inwwra,ed Into
anotherwasteVp

RCRAmsml

Mxti waste ~ CNfslteTreamenl

Shal.m tind DIsFo%.I

mx6dwas,. ~ Pemi”ed Storage

Mxd waste ~ M-ArEaVendor ~ RCRAm,p,a

Mxti Ws,e ~ PemiUedStorage ~ RCRADIsw,,I

Mx6dwas,, ~
F/H-Are.Efll”e”t
Trestmen!Facllly ~ NPDES&tiall

Tran,”Ianicw,,,. ~
T,ans.ranicwaste

StoragePad,

AIDhaWaste

RCRAmsml

Source: Hess (1994e, 1995a).

PK56-31

Figure 2-38. Summm’y of waste management activities in alternative B until the year 2007.
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Figure 2-39. Summary of proposed waste management activities in alternative B after year 2008. m
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Min. EXD, Max.
No
Action

A

B
&

Table 2-36. Comparison of treatment, storage, and disposal facilities under alternative B and the no-action alternative.
~ - ~

STORAGE: ~
24 long-lived low-level waste
291 mixed waste

w

19 frmsuranic and slpha waste

M

No action 4 organic waste in S-AX.

26 organic wrote in E-Area
43 aqueouswrote in E-Ar.a
TREATMENT Continue ongoing and planned waste treatment

activities

DISPOSAL:
29 shallow land disposal trenches

10 low-activity wrote v,uIB

5 intermediate-level WXIC vaulh

1 RCRA disposal facility

STORAGE: ~ STOWGE: ~

7 Io”z-lived low-level waste 24 long-lived Iow-level waste

139 m;xed waste

TREATMENT Same asexpected waste forecast,
except “o non-alpha vitrification facility, mod!fy

Consolidated Incincralio” Facilify to accept mixed

B waste soils and sludges

DISPOSAL
37 shallow land disposal trenches

I low-activity waste vault

2 intermediate-level waste vaulls

20 RCRA disposal Fa.ilitics

79 mixed waste

w

IO tra”s.ranic and alpha waste

TREATMENT Continue ongoing and planed waste treatment

activities; treat limited quantities of mixed and PCB wastes offsite;

bcgi. volume reduction of low-activity job-control ad equipment
wasteoffsite; begin smelting low-activity equipment waste .Nsile;
operatethe ConsolidatedIncineration Facilify for low-level,
hazardous, and mixed waste% construct and operate a low-level

waste soil sort facil iv, construct a“d operatt a mixed waste
containmentbuilding, constructand operatea non-alpha
vitrification facilify for mixed wzte soils and sludges construct

and operate a transucmic waste ch~acterizatiodce fiification

facility; construct and operate an alpha vitrification facili~

DISPOSAh
S8 shallow land disposaltrencbcs
1 low-activity waste vault
5 intermediate-level waste vaults
2 I RCRA disposal facilities

STOWGE: ~
34 long-lived low-level waste
652 mixed W%lC

w
1,168 fransuranicand alpha waste
TREATMENT Same as expected w~te forecst,

except containment building modified to include
wastcwater treatment capability to treat spent
deconmination solution%treat its secondw waste at
the Consolidated Incineration Faciliiy
DISPOSAL
371 shallow land disposaltrenches
8 low-activity waste vaulls
9 intcnncdiate-fevel waste vaults
96 RCRA disDOsa!facilities
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2.7 Comparison of Environmental Impacts

ThisEIS examines alternatives for managing several types of wastes at SRS: liquid high-level

radioactive, low-level radioactive, hazardous, mixed, and transuranic, The impacts of those management

alternatives are summarized in this section,

The EIS considered various configurations of volume reduction technologies for low-level radioactive

wastes. These configurations included the continued compaction of low-level wastes in the no-action

alternative and in alternative A, soil sorting and vitrification in alternative C; and soil sorting,

supercompaction, size reduction, and incineration in alternative B. These configurations would result in

the following volume reductions and disposal distributions for low-level wastes (Table 2-37):

Table 2-37. Volume reductions achieved for low-level waste.

Alternative A Alternative B Alternative C

22 percent reduction in disposal 75 percent reduction in disposal 70 percent reduction in disposal
volume volume volume

93 percent of waste volume 68 percent of waste volume 67 percent of waste volume
disposed of irr vaults disposed of in vaults disposedof irrvaults

7 percentof waste volume sent to 32 percent of waste volume sent to 33 percentof waste volume sent to
shallowlanddisposal shallow land disposal shallow land disposal

Table 2-38 summarizes potential environmental impacts and costs of waste management activities,

including the construction and operation of new facilities. For many parameters, existing environmental

conditions would not change. Table 2-38 shows environmental impacts to various categories of

resources. The evaluation of the environmental impacts of the alternatives considered in this EIS, which

bound both the full range of reasonable waste management strategies and the quantities of waste that

might be managed at SRS, indicates that many impacts are very small. Furthermore, the differences

among management alternatives are minor for the same waste forecast. The major determinant of

potential impacts is the amount of waste SRS would be required to manage. In other words, differences

in waste volumes are more significant than differences in management strategies. The amount of waste

SRS will manage depends in large part on the extent of environmental restoration and facility

decontamination and decommissioning undertaken at SRS in the future. The receipt of wastes from

other facilities and ongoing operations at SRS make much smaller contributions to waste volume.

TE

TC
TE

TC

TE

In eight resource categories -- socioeconomic, groundwater, surface water, air, traffic, transportation,

occupational health, and public health -- there would be very small impacts. Cleared and uncleared land

would be disturbed by new facilities, which would impact ecological resources and future land-use
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options andcould impact geologic and cultural resources. Specific impacts that would occur under each

alternative include:

.

TC

.

.

.

TE

.

Impacts and benefits of alternative ways to reduce the volume of low-level waste were evaluated.

Under alternative A and the no-action alternative, low-level wastes would be compacted, resulting

ina22percent reduction inthe disposal volume. Thesize reduction (e,g., sorting, shredding, and

melting), supercompaction, and incineration proposed inaltemative B would reduce the volume

by 75 percent, although with an increased (but still minor) impact on the health risks to remote

populations. Soil sotiing andvitrification proposedina ltemativeC wouldreducet hevolumeof

low-level waste by 70 percent.

Construction andoperation of facilities arerequired foreachaltemative. Ingeneral, waste

treatment by facilities proposed for the alternative involving extensive treatment (alternative C)

would produce higher operational impacts than those for the alternative involving limited

treatment (alternative A) because more handling and processing of waste generally produces more

emissions and greater worker exposure,

Conversely, the limited treatment alternative (alternative A) would require more disposal capacity

and disposal facilities with more sophisticated methods of containment (i.e., more vaults and less

shallow land disposal), because alternative A would not reduce or immobilize wastes to the

degree that alternative C (extensive treatment configuration) would.

The moderate treatment alternative (alternative B) uses options from alternative A and

alternatiI,e C, depending on the type of waste and its characteristics and physical properties, to

balmcethe trade-offs be~eenextensive treatment andextensive disposal, Variations inthe

implementation of alternative B would result in impacts that would fall somewhere between those

from the less stable waste forms produced under alternative A and those from the greater

operational emissions produced inalternative C. Impacts would beverysmall foreach of the

alternatives.

The no-action alternative would require more storage facilities at the end of the 30-year period of

analysis than any other alternative. Under theno-action alternative, mixed andtransuranic wastes

would not have been treated or disposed of during the 30-year period considered in tiis EIS,

increasing the risk of potential environmental impacts, including accidents and worker

radiological exposure, above those of the other alternatives,
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the no-action alternative would be deferred, not avoided, In addition, some risk would be incurred

during the 30-year storage period as a result of normal operations,

Managing the maximum amount of waste in any of tbe alternatives would require clearing

approximately 1,000 acres. It would be difficult to clear this much land in a heterogeneous

landscape, such as occurs at SRS, without measurably affecting the ecological resources of the

area. The loss of this much natural habitat would result in the loss of large numbers of individual

animals. Although there are 181,000 acres (733 square kilometers) of forested land on SRS,

committing 1,000 acres to waste management under the maximum waste forecast would more

severely restrict future land-use options than would managing the minimum and expected waste

forecasts, which would require less land.

Groundwater impacts from shallow land and vault disposal would be very small. Exceedances of

health-based standards that were identified in the draft EIS would not occur for WO reasons.

First, after the draft EIS was issued, DOE reevaluated the isotopic inventory of wastes and

determined that curirsm-247 and -248 are not present at detectable concentrations in the wastes,

Therefore, these radionuclides were removed from the waste inventories considered in the EIS

groundwater analysis. Second, the draft EIS groundwater analysis did not account for the reduced

mobility of the stabilized waste forms, such as ashcrete and glass, that might be placed in slit

trenches. The analysis in this final EIS instead assumes that the performance of stabilized waste

forms would conforrrr with the performance objectives of DOE Order 5820,2A.

Tritium releases to the Savannah River from groundwater beneath E-Area seeping into Upper

Three Runs would reach their highest concentrations in 70to237 years. However, these

concentrations would be very small and would remain well within drinking water standards under

each alternative.

Airborne emissions of nonradiological constituents would not increase appreciably over cument

emissions and would remain within applicable state and Federal standards for each alternative,

Radiological emissions and resulting doses to the public and workers would remain within EPA

standards. Over the 30-year evaluation period, these emissions would increase the risk of a fatal

cancer to the maximally exposed member of the public by less than 2 in 100 million for the no-

action alternative to about 6 in 100,000 under alternative C maximum waste forecast.

Under each alternative, additional commuter traffic and truck shipments on SRS and nearby roads

would not exceed the capacity of these roads.
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● Mskofexposure toradiation from faciliW accidents tothepopulation within 8Okilometers

(50 miles) of SRS would be very small and similar under each alternative.

. Rlsktoworkers at SRSandthe public from exposure totoxic chemicals resulting from accidents

would beverysmall andsimilar for each alternative. Allworkers follow stringent Occupational

Safety and Health Administration requirements whenhandling toxic chemicals. Facilities where

toxic chemicals are handled are some distance from the SRS boundaries, so the risk of exposure to

the public is minimal.

. Projected facility cost andmanpower requirements differ between thedrafiand final EIS. This is

duetothe following factors: arefinement of theparameters thatdetemine operating manpower,

building and equipment costs; a correction to the scope of the no-action alternative costs to make

them consistent with the other alternative – waste forecast estimates; and new initiatives in

alternative Bthatlowered facili~costs fortllis alternative. Inaddition, the costing methodology

bases construction manpower requirements on building and equipment costs; therefore, both

operating andconstmction employment differ beWeendrafi and final EIS. Tbis, intum, affects

projections ofsocioeconomic andtraffic impacts. Thecost analysis waschanged to beconsistent

with the Boseline Environmental Management Report (DOE 1995) developed by DOEto ensure

consistent repofiing onestimating future facili~construction and operation costs, Tbis report is

used to establish future budgeta~ requirements for the DOE complex.

. Costs forimplementing each alternative were estimated forcomparison pu~oses, Because

detailed designs have not been developed for all facilities, these are only preliminary estimates of

the likely costs. However, since theywere developed forallaltematives from aconsistent setof

assumptions, they provide areasonable basis forcompmisons. Asshown in Table 2-38, in terms

of life-cycle costs, the implementation of the moderate treatment alternative for the minimum and

expected waste forecast would be equal to implementation of the limited treatment alternative and

more costly than theextensive treatment alternative. Implementation of the limited treatment

alternative for the maximum waste forecast would be somewhat more costly than implementation

of the moderate treatment alternative, which in turn would be more costly than the extensive

treatment alternative.

Table 2-38 summarizes and compares the potential environmental impacts of the four waste management

alternatives; these impacts result from land clearing and construction and operation of new facilities.

The table focuses on the expected waste forecast, but it also presents the minimum and maximum waste

TE I forecastswhenit isimpofiantforafull appreciationofthe impacts,
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Table 2-38. Comparison of the impacts of each alternative on environmental resources.

Additiond treabnen~ storage, and disposal facilities for each dtemativea

Alternative Waste forecast

~ Max imum

STORAGE ~

24 long-lived low-level waste

No action

A

~inimum

STORAGE: ~
7 Ionz-lived Iow-level wrote
45 mixed waste

m
3 trms.ranic and d~ha waste
TREATME~ S&e asexpectedwrote forecast
DISPOSAL
25 shatlow land disposd trenches
9 low-activity waste vaulb
2 intermediate.level waste ,,qujB
2 I RCRA disposatfacilities

COST: $4.2x 109

291 m~xed waste

&
19 transuranic and alpha waste

m

4 organic waste in S-Area

26 organic waste in E-Area

43 aqueous waste in E-Area
~ATMENT Continue ongoing andplanned
waste treatment activities
DISPOSAL
29 shallow land disposal trenches
10 low-activity wrote vaults
5 intermediate-level waste vaulb

1 RCRAb disposal facitity

COSTc: $6.9x109d

STORAGE: ~
24 lone-fived low-level waste I ti~ti~dmwaste

79 mixed wwte I 757m~xedwaste

m m
12 trans.ranic and alpha waste 1,168 Uansurmic and afpha waste
TREATME~ Continue ongoing and planned waste TREATME~ Same as expectedwaste forecast
tiabnc.t activities; Ireat Iimiled quantitiesof mixed and except wntainment buildlng modttied to i“cl”de
PCB waste offsitq opemtc tie Comotidated laci”erafion wastewater tiatment c~abi[ity m treat spent
Facility for hazardousand mixed wrote, modify the dewntamination solution%-.1 iti second~ w=te at
faciliW to accept mixed wasfc soils and sludges; the Co.sol idaled Incineralio” FacifiV
consbuct and operatea mixed waste conrai”ment DISPOSAL
building; constructand operate a mixed waste soil sort 644 shallow land dispmd h’enches
facility; cowbuct and o~rate a transuranicwaste 31 low-activity waste vaults
chakrimtiodcefii ficatio” facility 3 I intermediate-level wasti vaults
DISPOSAL 347 RCRA dispsal facilities
73 shilow land dispsal tinches COST $24x 109
12 low-activity wastevaults
5 intennedie-level waste vaults
61 RCR4 dis~sd facilities

COST $6.9.109

TC



Additiond treabnenl storage, and dispO~ facilities fOr =ch ~temative (cOntinud)
:

Alternative
~.

Waste forecast
z

~ ~ Maximum :

B

STORAGE ~ STORAGE: ~ STORAGE ~

7 long-lived low-level waste 24 long-lived low-level waste 34 long-lived low-level waste

39 mixed waste 79 mixed waste 652 mixed waste

N M m
2 transuranic and alpha wrote 10 transuranic and alpha waste 1,168 transuranic and alpha waste

TREATMENT. Same as expected waste forecast, TREATMENT Continue ongoing and planned TREATMENR Same as expected waste forecast,

except no non-alpha waste vitrification faciliv, waste treatment activities; treat fimited quantities except containment building modified to include

modify Consolidated Incineration Facilityto wccpt ofmixedmd PcB w~tesOtTsite;beginvO1ume wastewatertreatmentcapability to treat spent

mixed waste soils and sludges reduction of low-activity job-contiol and decontamination solutions; treat is secondary

DISPOSAL equipment wate offsitq begin smelting low- waste at tie Consolidated Incineration Facility

37 shallow land disposal trenches activity equipment waste offsitq opemte tie DISPOSAL

1 low-activity waste vault Consolidated IncinerationFacility for low-level, 371 shallow land disposal trenches

2 intermediate-level waste vault hazardous,and mixed wastes; conwct and 8 low-activity w=e vaults

20 RCRA disposal facilities operate a low-level waste soil sort facili~, 9 intermediate-level waste vaults

COST $4.2x 109 constict and operate a mixed waste containment 96 RCRAdisposal facilities
building construct and operate a non-alpha COST$20X109
vitrification facility for mixed waste soils and

sludge% constmct and operate a tisurmic w~te
characterizatioticertification faciliy, construct and
operate an alpha vitrification faciliv
DISPOSAL
58 shallow land disposd tienches
1 low-activity waste vaults
5 intermediate-level waste vault
21 RCRA disposal facilities
COSR $6.9x 109



Table 2-38. (continued).

Additional treatment,storage, and dispod facilities for each aftemative (continued)

Alternative Waste forecti

~

STORAGE ~
7 long-lived low-level waste
39 mixed waste
&
2 transuranic and alpha waste
TREATMENT Samea.s expected waste forecast
DISPOSAL
45 shallow land disposal trenches
2 low-activity waste vaults
1 intermediate-level waste vault

c 10 RCRA disposal facilities

COST $3.8X109

M
STORAGE ~
24 long-lived low-level waste
79 mi{ed waste

ti
11 transuranic and alpha waste

TREATMENT Continua ongoing andplanned

waste treatment activities treat limited auatities

of mixed and PCB wmtes offsitq begin smelting

low-activi~ equipment waste offsit~ operate the

Consolidated Incineration Facility for low-level,

hazardous, and mixed waste until vitrification

facility is availabl% constmct and operate a

hazardous and mixed waste containment building
construct and operate a non-alpha vitrification
facility for low-level, hazardous, and mixed waste;
construct and operate a trmsuranic waste
characterizationlcertiticationfacili~, construct and
operate an alpha vitrification facility

DISPOSAL

123 shallow land disposal trenches
2 low-activity waste vaults
2 intermediate-level waste vaults
40 RCRA disposal facilities

COS~ $5.6~109

34 long-lived low-level waste
652 mixed wrote
w
1,166 tiansuranic and alpha write
rREATME~ Same asexpected waste forecast
DISPOSAb
576 shallow land disposal trenches
5 low-activity wrote vaults
3 intermediate-level waste vaults
111 RCRA disposal facilities

COST $18x 109

a Facilitiesidentifiedare in additionto tiose c“ne”tly cansbuctek mtivities are in additionto ongoingor plannedactivities.
b. Resow conservation and RecoveI-YAct.
c. Life-cyclecnsfs~ expressedas presentworth i“ 1994dollarswith 3 ~rcent escalationand 6 pemnt discount& (referto AppendixC for details).
d. Som Cost forno-action(tfess 1w5.) cast forotherdfematives (Hess 1995f).

I

TC
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Table 2-38. (continued).

Geologic Resources

The impacts to the geologic resources of SRS can be evaluated by examining the amount of land that would be cleared to build facilities. The following amounts of developed
and undeveloped land weas could experience erosion. Except for the maximum waste forecm all clearing would take place in E-Area. Under the maximum waste forecast, the
need for land exceeds that available in E-Area. The potential for erosion and sedimentation increases as the amount of land needed for construction increases, especially for
nreviouslv uncleared land. Acreaee shown is the lweest cumulative amount of land needed for consbuction activities at anY time during the 30-yex period.

No action

A

B

c

Alternative Waste forecast

Minimum - ~

~ 81 acres

I“ndevelooed. 160 acres I
Develwed: 41 acres ~ 65 acres Develoved: 70 acres

Undeveloped: 73 acres Undcvcloned 96 acres Undeveloncd : 184 acres (witbin E-Area)

802 acres (dcvclopedundeveloped outside E-Area)

Devel oned: 25 acres ~ 51 acres Develoned: 70 acres

Undeveloped: 90 acres !Jndeveloned: 117 acres .UndeveloDed: 184 acres (within E-Area)

756 acres (developedlundeveloped outside E-Area)

Develoued: 32 acres ~ 59 acres Develovc d 70 acres

Undeveloped: 111 acres Undevelo~ : 128 acres Undeveloped : 184 acres (within E-Area)

775 acres (developed/undeveloped outside E-Area)

.



Table 2-38. (continued).

Groundwater Resources

The impacts to the groundwater resources at SRS from implementing the alternative w~te management scenarios were evaluated by examining the drinking water doses from a
hypothetical well 100 meters away. Under all alternatives!he total impactto gro.ndwater resourceswould result in a dose not greater tian 4 millirem per year The values below representtic
impacs resultingliom low-levelwastevaulu (both low-activityand intermediate-levelvaults)and fromsusp.ct soil disposalin slit trenches.

Altcmative Wute forecast

No action

A

B

c

Minimum

Plutonium-239 peak dose 0.24 millirem per year.

Six hundredth (0.06) of the 4 millirem per year
drinking water standard.

No impact.
Plutonium-239 peak dose 0.23 millirem per yea.

Less than six hundredth (0.06) of the 4 millirem
per year drinking water swdard.

No impact.

Plutonium-239 peak dose 0.15 millirem per yew.

Less than four hundredth (0.04) of tbe 4 millirem
per year drinking water standard.

No impact.

~
Plutonium-239 peak dose 0.33 millirem per year.

Less than one-tenth the 4 millirem per ye=
drinking water standard.

No impact.
Same as no action.

Same as no action.

Plutonium-239 peak dose 0.21 mittirem per ye~.

Less than six bundredtb (0.06) of the 4 millirem
per year drinking water standard.

No impact.

Maximum

Plutonium-239 peak dose 0.79 millirem per year.

Less than one-fifth the 4 millirem per yew drinking
water standard.

No impact.
Plutonium-239 peak dose 0.43 millirem per ye~.

Slightlyover one-tenththe 4 milliremper yeu
drinkingwaterstandard.

No impact.
Plutonium-239 pe~ dose 0.25 millirem per year.

Six hundredth (0.06) of the 4 millirem per year
drinking water standard.

No impact.

TE

TC
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Table 2-38. (continued).

Surface Water :U

The impacts to surface water resources can be evafuated by mamining the potential effects on people and the environment from both radiological ~d nonmdiologic~
qg

Ga
constituents present in treated wastewater. %?

Alternative Wasteforecast z
G

~
Construction@ Potential erosion impacts toSRS

No action

A

B

c

Minimum

C-CM Potential erosion impacslessthm

alternative A expected waste forec~t.

~. S~e*altemative Aexpectedwmte
forecast.

Constmction: Potential erosion impacts lesstian

alternative B expected waste forecast.

~ SaInemdtemative BexpectedwWe
forecast.

Construction Potential erosion impacts lesstbm

alternative C expected waste forecast.

~ SaInemaltemative CexpectedwNe
forecast.

streams would be very small.

~ Tritium wOuldpe~in Sav~n*
River in70t0237years. Otberradionuclides
would peak in more than 1,000 yem.
Radionuclide concentrations are ve~ small.

Constmction: Samea.s no-action alternative.

~ S~emnO-actiOn alternative

co nstmctioa : Same asno-action altcmativc.

~ S~e~nO-actiOn alternative

Construction : Sameasno-action alternative

~ S~emnO-actiOn alternative

c onstmction: Potential erosion impact.s greater

than alternative A expected waste forecast.

ODeratiOns: SaInea5altemative Aexpectedwmte
forecast.

Construction: Potential erosion impacts grcatcr

than alternative B expected waste forecast.

~ Smemdt.mative Bexpectedwmte
forecast.

Construct ion Potential erosion impacti greater

than alternative C expected waste forecast.

Q~. SaMeaSaltemative Cexpectedwmte
forecast.



Table 2-38. (continued).
AirResources

The impacts to the air in tbe viciniw of SRS can be evaluated by examining the emissions from wnstiction activities and operating facilities.

Alternative Waste fOre@

No action

Constmction: Largest increase over baseline

would be carbon monoxide (l-hour standard) at

B

394 microgramsper cubic meter

~
Radiological: MEIdose would be O.0057

milliredy car and population dose would be
0.27 person-remlyear.

Nonmdiological: Sameasaltemative Aexpected
waste forecast.

co nstruction: Largest increase over b~eline

would be carbon monoxide (1-hour standard) at
323 micrograms per cubic meter.

Ooeratiow

Radiological: ME1dosewouldbe
0.02 milliredyex and population dose would be
0.98 ~rson-redyear.

Nonradiological: Sameasalternative Bexpted
waste forecast.

~
c onstructiox Largest increase ovcrbzeline
would be carbon monoxide ( 1-hour standmd) at
1,919 micrograms per cubic’miter.

Qoerations

Radiological: MEladose would bel.2x104
milliremlyea and population dose would be

2.9x 10~ pemon-rtiyem.

Nonradiological: Criteria inqrcment?.arevcry
small. Largest increa.sewould be carbon monoxide
(l-hour standard) at 24 micrograms per cubic
meter.

&nstruc tion: Largest incrcase over baseline
would be carbon monoxide (1-hour standard) at
769 micrograms per cubic meter.

Operations

Radiological: MEIdose would be O.011
millirem/year and population dose would be
0.56 person-remlycar.

N0nradi0108icd: SaIneas no-action dtemative.

c obstruction: Largest increase over baseline

would be carbon monoxide ( l-hour standard) at
673 micrograms per cubic meter.

~

Radiological: MEIdosewouldbe
0.032 milliretiyear and population dose would be
1.5 pefson-retiy ear.

Nonradiological: Criteria incrementiwouldbe
very small. Largest incremental increme would be
carbon monoxide (1-hour standard) at
31micrograms percubicmeter, Airtoxic
increments would be very small.

Maximum

construction: Lxgestincrese over baseline

vould be carbon monoxide (1-hour standard) at
‘,751 micrograms per cubic meter.

~

<radiological: ME1dose would be O.080
nilliremlyear and population dose would be
I.4 person-remly ear.

$onradiological: Same asaltemative Aexpected
vaste forecast.
;onstm ctiox Largest increase over baseline
vould be carbon monoxide ( 1-hour standard) at
i,645 microgws per cubic meter
~

(radiological: MEIdosewouldbe
1.33milliremlyear and population dose would be
,4 person-redyear.

{onradiologic& Sameasaltemative Bexpected
vmte forecast



TC

Table 2-38. (continued).
Air Resources(mntinued)

The impacts to the air in the vicinity of SRS can & evaluated by examining the emissions tiom construction activities md operating facilities.

AI+em.,i”. Waste forecast. ... .... .. ..

~ Muimum

Construction Largest increase over baseline co nsbuction: Largest increase over baseline Construe tion: Largest increase over baseline
would be carbon monoxide (1-hour standard) at would be carbon monoxide (l-hour standard) at would be carbon monoxide ( 1-hour standard) at
33o micrograms per cubic meter. 737 micrograms per cubic meter. 6,793 micrograms per cubic meter.

Operations: ~ ~

c Radiological: ~1 dose would be Radiological: MEI dose would be Radiological: MEI dose would be
0.09 millirem/year and population dose would be 0.18 milliretiyex and population dose would be 4.0 milliretiyem and population dose would be
4.9 person-remlyear. 10 person-retiyear. 229 person-remlyear.

Nonradiological: Same as alternative C expected Nonradiological: Same as no-action alternative. Nonradiological: Same as alternative C expected
waste forecast. waste forecast.

a ~1 = offsite muimall y exposed individual.



Table 2-38. (continued).
EcologicalResources

The impact to the ecological resources of SRS cm be evaluated by examining the amount of land that would be cleared. Themorelandrequiredforthefacilities,themore
wildlifehabiiatdestroyed. Indirect impacts to nexby streams (such as siltation and increased water temperatures) also increase with increasing acreage. The following amounts
of undeveloped woodland would be cleared for each altemadve.

Alternative wa5te forecast

No action

A

B

c

~ ~ Maximum

160 acres

73 acres 96 acres 986 acres

1 1

90 acres 117 acres 940 acres

I

1I 1 acres 128 acres 959 acres

TC



Table 2-38. (continued).

Land Use

Land-use impacts were evaluated on the basis of the amount of land that would be cleaed to build facilities, that would otherwise be available for nonindustrial uses such %

natural resource conservation, research, or other ~ yet undetermined uses. For tbe minimum and expected waste forecasts in all alternatives, using cleared acreage would not

impact current land-use plans. For the maximum waste forec~ts in all a!temativcs, land-use plans for areas outside of E-Area would potentially be impacted because uncleared
land would be required. Acreage shown is the largest amount of land needed (developed and undeveloped) for wacte management facilities at any one time.

Alternative Waste f0reca5t

Minimum - Maximum

241 acres in E-Are% no impact to current land-use
No action plans.

108 acres in E-Area 152 acres in E-Area 254 acres in E-Area and 802 acres elsewhere on
A SRS. Potential imvacts to land-use Dlans outside of

E-Area.

107 acres in E-Area 158 acres in E-Area
B

254 acres in E-Area and 756 acres elsewhere on
SRS. Potential impacts to land-use tdans outside of
E-Area.

14 I acres in E-Area 167 acres in E-Area

c

254 acres in E-Area and 775 acres elsewhere on

SRS. Potential impacts to land-use plans outside of

E-Area.



Table 2-38. (continued).
Cultural Resources

Potential impacts to cultural resources w be evaluated by identifying the bom or exped significant resources in the m of potential impact and activities that muld

directly or indirectly tiect those significant rmurces. Potential impacts would vary by altaative relative to the amount of land that would be disturbed for consbuction and
operation of waste management facilities. Acreage shown is the amount of land needed for conshuction activities over the 30-year period.

Attemeiive Waste forecast

Minimum - Maximum

Disturbance of approximately241 acres’
No action

Disturbmce of approximately 114 acres Disturbance of approximately 161 acres Disturbance of approximately 1,056 acres

A

Disturbmce of approximately 115 acres Disturbance of approximately 168 acres Disturbance of approximately 1,010 acres

B

Disturbance of approximately 143 acres Disturbance of approximately 187 acres Disturbance of approximately 1,029 acres

c

a. In all forecasts, some additiond sumeying would be required. Potential indirect impacti to significant archaeologic resources norihwest of F-Area would VaIYby
alternative relative to the amount of land to be disturbed. Potential impacts would be mitigated as appropriate.

TC



Table 2-38. (continued).

Socioeconomic ~o

Impacts to socioeconomic resources can be evaluated by examining the potential effects from the construction and operation of waste management facilities on factors such as
~- o
g;

employment, income, population, and community resources, .m

Alternative
~

Waste forecast .
3

No action

A

B

c

Minimum

Construction Peakof 70 jobs; no net change in
regional construction employment; “o impact.

~. pe~ Of 1,680 jOb$ filled tbrOugh the
reassignment of existing workerq no impact.

Construction: Peak of 120jobs; no net change in

regional construction cmploymen~ no impact.

Overation% Peak of 1,600 job> tilled tbrougb the

reassignment of existing worker% no impact.

Constmction: Peak of 130job% no net change in
regionalconstructionemploymen~noimpact.

Q- Peakof l,470jobs; filled through the
reassignmentof existingworkew, no impact

w
c onstmction:
Peak of 50 job> no net change in regional
construction employment; no impact

~
Peak of 2,450 job> tilled tftrougb the reassignment
of existing worker> no impact.

co nstmction: Peak of 80 jobs no net change in
regional construction employ men< no impact.

~ pe~ Of2,560 jObs; filled ~rOugh tbe
reassignment of existing workers; no impact.

Construction: Peak of 170 job+ no net change in
regional construction employment; no impact.

~ pe~ Of2,550j0bs filled *rOugh the
reassignment of existing workew no impact.

mtl’uct ion Peak of 160 jobs; no net changein
regionalconstructionemploymen~no impact

~ P.* of 1,940job> filledthroughthe
reassignment of existing workers; no impact.

Construction: Peak of 260 job? no net change in
regional construction employment nn impact.

ODerations: Peak of 11,200 job% 3;300 new job%

3% increaseinregional employment; less than 3%
increase in reginnal population; 4% increase in
regional income.
c obstruction: Peak of 330 jobs; no net change in

regi0na3 construction employmen< no impact.

~ Peak of 10,OIOjoby 2,110 new job>
2% increase in regional emplOymenC less than 2%
increasein population; less than 3% increase in
regional income.

c obstruction: Peak of 350 jobs;

no net change in reginnal construction
employment no impact

~ P.ak of 10,060 jobs; 2,160 new jobs;
2% increase in regional employment; less than 2%
increase in regional population, less than 3“/.
increase in regional income.



Table 2-38. (continued).

TtiIc

TfiIc imDacts w exuressed as the increase in vehicles per hour and h-dous and radioactive waste shipmenb (by tick) per day.

Alternative waste forecast

No action

A

B

Y
.
G c

Construction: 809 vehicles per hour

= 802shipmentsperday

co nstmctiox 856vchicles per hour

- 804shipmenti perday

co nstruct ion: 873vehicles perhour

= 801shipments perday

co nstsuction: 788vehiclesa pcrhour, anincrcasc
of 47 per day from baseline estimates.

= 815shipmentsbperday(nochan8efrom
baseline).

co nstmctiox 824vehicles per hour

- 817shipmentsperday

co nstruction: 907vehiclespcrho”r

=: 819stipmentsperday

Construction: 896vehiclesperhour

_ 814shipments perday

~

~ 999vehicles perhour

=

- 873sbipm.nts perday

: l,068vehicles perho”r

- 872shipments perday

nstruction: l,089vehicles perhour

_ 858shipments perday

TC

a. Vehicles weprese"tcd ~vehicles mivingat E-&eadwing ficpe&tr&ichour. Additiond constiction worker veticles me~sumed todlmive during thepe&hour.

b. Tmcktilc fortiismble incl"des ~cknotinvolved inwmtemaagement activities (785 perday) (S~gefl 1994)md tiioactive mdh-dous wmteshipmen@. Details

on tmck tiIc m provided in Section 3.11.2.1 of tiis EIS.



Table2-38. (continued).

Transportation - Incident-free ~u

TE I Transportation impacts can be evaluated by comparing additional Iate”t cancm fatiities that mi@t result from transport of waste.
~- g

Ga
.41tcmative

——
Waste foremt %=~

No action

A

B

c

Minimum

~ 0.057 additional excess fatal

cancer per yeas could develop.

Uninvolvedworkers: 4.2x10-4 additiond excess
fatal cancer per ye= could develop.

Remote novulatiow 5.4x10-7 additional excess

fatal cancer per yez could develop.b

Involved workers: 0.05 additional excess fatal
cmcer per yeu coulddevelop.

~ :4.4.104 additional excess
fatal cancer per year could develop.

RemOte DODulatiOK0.0026 additional excess fatal
cancer per yex could develop.

Involved workers: 0.041 additional excess fatal
cancer per yew could develop.

~ wor em: 4.1x104 additional excess
fati cancer per ye= could develop.

1.5x104 additional cxccss
fatal cancer per yew could develop.

-
In volved workers : 0.06 additional excessfaM
cancer per yeu could develop.

U. involved workers: 8.4x10 -4 additional excess

fatal cancer per yeu could develop.a

Involved workers: 0.12 additional excess fatal
cancer per yew could develop.

Uninvolved workers: 8.8x10 -4 additional excess

fatal cancer per yew could develop.

Remote Douulatiox 1.2x10-6 additional excess
fatal cancer per yew could develop.

Involved workers 0.098 additional excess fatal
cancer per ye= could develop.

Uninvolved worke~ 8.9x10-4 additional excess

fatal cancer peryear could develop.

Remote nonulation: 0.0032 additional excess fatal
cancer per yew could develop.

hvolved workem 0.079 additional excess fatat
cancer per ye~ could develop.

Uninvolved workem 8.6x 104 additiond excess
fatal cmca per yew could develop.

Remote DODuh: 2.7x 104 additional excess

fd cancer Der year could develop.

a Remote wpulationwould not betietiti bc-usetie~ mvevfewoffsite stipmen8wder tienwatiion dtemative.

Involved worker$ 0.3additionaf excess fafal

cancer per yex could develop.

Uninvolved workcrx 0.0014 additional excess
fatal cancer per yew could develop.

Remote non”latiom 3.2x I o-6 additional excess

fatal cancer per yex could develop.

Involved worke~ 0.22 additional excess fafal
cancer per ye~ could develop.

Y~ 0.0013 additional excess
fatal cancer per yex could develop.

Dulation: 0.0038 additional excess fafal
cancer per yeu could develop.

J“”olved workem 0.15 additional excess fati
cancer per yew could develop.

Uninvolved workers 0.0013 additional excess
fataf cancer per yew could develop.

uulatiom 7.2x104 additional exmss
fatal canm per year could develop.

b. Rmotepopulation =membersoftie public dong~spotition ro"testiat would beexpoAto nomdsbipmcnb mda=iden&.



Table 2-38. (continued).

Transportation- Accidents

Dose(person-rem), probability, andrisk determine additional latentcancerfatalities fromtranspotiation accidents. Transportationimpacts can becompared by evaluating I TE
additional latent cancer fatalities that mixht result from transuort of waste.

Alternative Waste foreczt

~~

No actiond

A

c

~ 10[ m ~u
Uninvolved wockcrs 124 1.8.10-6 2.2.10-4

Offsite Pop 14 !.8. [0-6 2.4.10-5

Remote Pop 2.4.10-6 4,6.104 Ltxlo-9

~ m ~M

Uninvolved work.rs 124 L8xlo-f’ 2.2.104

OtTsite Pop 14 L8XI0-6 2.4.10-5

Remote Pop 0.18 L2.10-6 2.2.10-7

~r m ~ w

Uninvolved workers 124 L8~10-6 2,2.104

Oflsite Pop 14 Lsxlo-f’ 2.4. }0-5

m

W m’ ~b uc

Uni”volvedworkcrse 124 2.6.10-6 3.2.104

Offsite pope 14 2.6.10-6 3.5X1O-5

~ m ~M

U“involvedworkcrs 124 2.6.10-6 3.2.104

OfTsitePop 14 2.6.10-6 3.5.10-5

Remote Pop 2.4.10-6 0.001 I 2.5.10-9

~ m Probability w

Uni”volvedworkers 124 2.6.10-6 3.2x10-4

Offsite Pop 14 2.6.10-6 3.s.10-5

Remote Pop 0.18 L6X1O-6 2.9x 10-7

~ m ~ m

Uninvolved workers 124 2.6.10-6 3.2.104

Offsite Pop 14 2.6.10-6 3.5X1O-5

Remote Pop 2.4.10-6 4.6.104 LIXIO-9

a. Latent cancer fatalities per accident.

b. Annual ovcr30-y carperiod.

c. Annual risk oflatcnt cancer fatalities.

Remote Pop 2.4.10-6 0.oo1 I 2.5.10-9

W u Probability &

Uninvolved workers t24 4.2. (0-5 0.0052

Off sitePap t4 4.2xt 0-5 5.8xt04

Remote Pop 2.4.10-6 0.0027 6.5.10-9

~ m Probability m

Uninvo[vedworkcrs 124 4.2x 10-5 0.0052

Offsite Pop 14 4.2x 10-5 5.8x104

Remote Pop 0.18 1.6x IO-6 2.9x 10-7

~ m Probability m

Uninvolved workers 124 4.2x 10-5 0,0052

OtTsite Pop 14 4.2x 10-5 5.8.104

Remote Pop 2.4.10-6 0.0027 6.5x 10-9

rc

d. There arevc~fcw offsite radioactive wastcshipmcnts under theno-action alternative.

e. DOEhasadouted adose-to-risk conversion factor of O.00041atent cancer fatalities pcrpcrson-rem foruninvolved workers and O.OOO5Iatentcancer fatal ities person-rem f..

theoffsite population. Thelatter factor isslightly highcrbecause of thepresence ofgroups ofpeople likcinfants orchildrcn whomaybc more susceptible toradiationthm

.

workers.
w
o

~~
.- y
.0
::



Table 2-38. (continued).

OccupationalHealth Zu
Theprincipal potentialhumanhea!theflect fromexpsure tolowdoses ofradiation iscancer. Hummhealth cffcctsfrom exposuretochcmicals may be botitoxic effects(e.g.,

qg

TE I nervoussystemdisorders)and cancer. ForthepuTose of theanalysis, mdiologicalc~cinogenic effectsreexpressed ~theannual numberof fatal cancersforpopulation G@

estimatesandprobability ofdeatb oftbemmimally exposedindividual. Nonradiological.mci"oge"ic effectsareexpressed~tben"mber ofno"fatalcmcers.
:?

Alternative
E

waste forecat :
Minimum

No action

A

B

c

FAll involvedworkers~(“”mber of lifetime

Nonradiologicak Very small impacts
Radiological

Involved workc+ (orobabilitv of fatal cancer>

1.4 XI0-5

All involved workers~lnumber of lifetime

-: f3.030
Nonradiological: Vevsmall impacts
Radiological

Invglved worke~ (Drohabilitv of f@t cancer)

1.5.10-5

All involved workers~ (number of lifetime

~ 0.033
Nonradiologicak Very small impacts

w
Radiological

Involved workc+ (urobabilitv of fatal cancer>

1.0x10-5( Involved worker in 1993 baselinebwfi

2.0.1 o-5)

All involved workers~ (nrobabilitv of fatal cancer)
0.02 I (Value for.0 involved workers in 1993
baseline was 3.3)

Nonradiologicak Very small impactsd

Radiological

Involved workerfi (probability of fatal cancer):

1.3XI0-5

All involved workers~ (number of lifetime
_ 0.028

Nonradiologicak Very small impacts

Radiological

Involved worke+ (nrobabilitv of fatal cancer>

1.5XI0-5

AO involved workcrs~ (number of lifetime

e: 0.032
Nonradiologicak Very small impacts
Radiological

Involved worke~ (orobabili& of fatal canccr~

1.6x 10-5

All involved work ers~ (number of lifetime

b: 0.034

Nonradiologicak Very smat limpacts

Maximum

Radiological

Involved workcra (~robabihty of fatal cance~

1.9.10-5

~~ (number of Iifetimc
~ 0.046
Nonradiological: Very smaO impacts
Radiological

Involved worke$ (grobabilitv of fatal cancer):

2.3XIO”5

All involved workers$ (number of iifetime

e: ff.1358
Nonradiological: Very small impacts
Radiological

Involved worke@ [nrobab ilitv 0 f fatal cancer)

2.4.10-5

All involved workers ~ (number of lifetime
_ 0.060
Nonradiological: Very smaO impacts

a. Value fortheinvolved worker represents tbemnual probab!li@ oftiemmimally exposed worker contracting afatalcancer in bisorher lifetime dueto30 years of radiation
exposure from waste management activities.

b. B%eline valucsinciude allworkers at SRS(for30yexs of exposure).
c. Value for all involved workcarepresents themnual number oflifetime fatal cmcersexpected intbew~tc mmagement worker population dueto30 yexs of radiation

exposure from waste management activities.
d. Employee expos.re would be below Occupational Safc@md Health Administmtion -pemissible exposure iimitsmd health impacts would beexpected to beve~small.



Table 2-38. (continued).
Public Health

me principal potential human health effect from exposure to low doses of radiation is cancer. Humanhealth effects from exposure to chemicals maybe both
toxic effects (e.g., nervous system disorders) and cancer. For the purpose of the analysis, radiological carcinogenic effects are expressed as the annual number I TC
of fatal cancers for population estimates and probability of death of the maximally exposed individual. Nomadiological carcinogenic effecfi are expressed as
the Probability of excess latent cancers over a 70-year lifetime.

Alternative Waste forecast

No action

B

Radiological

Offsite MEI ~robabilitv of fatal cancer) 3.2x10-9
OffsitePov.lation (numberof fatalcancti

1,4X10-4

Nonradicdogical

Probabilityof latentfatalcancers 1.9x10-7

Radiological

Offsite MEI (urobab ilitv 0f fatal cancer) 1.2x IW8

m p... Iation (number of fatal cancer~

5.2x 104

NonradiologicaI

Probab ilitv 0f latent fatal cancers: I .9x 10-7

Radiological

Qffsite MEI~ (nrobabilitv of fatal cancer):

4.1X1O-10

(Offsite MEI in 1993 baselinec was 3.9x1V7)

offs ite Pooulation~number of fatal cancers):

3.5.10-6
(Offsite population in 1993 baseline was 0.11)

Nonradiologicalc

ProbabiliR of latent fatal cancer% 2,0.10-7

Radiological

Offsite MEI (urobabilitv of fatal cancer] 5.8x 10”9

Offsite Population (number of fatal cancer~

2.8x10-4

Nonradiological

Probabiliw of latent fatal csncers: 2.OX 1~7

Radiological

Qffsit e MEI (orobab~ : 1.8X1O-8

Offsite PODUIation (number of fatal canccti

8.0x 104

Nonradiological

probabil itv of latent fatal cancers: 2.0.10-7

Radiological

2ffsite hfEI (vrobabilitv of fatal cancer) 4.1x 10-8
Dffsite Population (number of fatal cancer$
1.0017

Vonradiological

Probability of latent fatal csncers: 2.OX10“7

biological

~ffsite -robs bilitv 0f fatal cancer) 1.8x10-7

=Pov.lat ion (number of fatal csncer~
).008

Vonradiological

‘robatilitv of latent fatsl csncers: 2.OX 1W7



Table 2-38. (continued).

Public Health (continued)

The principal potential human health effect from exposure to low doses of radiation is cancer. Human health effects from exposure to chemicals maybe both toxic effects (e.g.,

TC I nervous system disorders) and cancer. Forthepurpose of the analysis, radiological carcinogenic effects are expreswd as the annual number of fatal cancers for pop”iation
estimates and probability of death of the maximally exposed individual. Nonradiological carcinogenic effects are expreswd u the probability of excess latent cacers over a
70-year lifetime.

Alternative Waste forecast

Minimum

Radiological

Offsite ~ 1(orobabilitv of fatal cancer) 4.6x 10-8
g~ r of fatal c cer~
0.0025

Nonradiological

~ 2.1 XIO-7

~

Radiological

~ ili f fatal cancer] 9.ox Io-8
Offsite Population (number of fatal cancer~
0.0050

Nonradiological

Probability of latent fataI cancers: 2.2.10-7

Maximum

Radiological I

Offsite MEI (urobabiliN of fatal cancer) 2.ox 10-6
~ mber of fata cm cers)
0.11

Nonradiological

Probabili~ of latent fatal cancers: 2.7.10-7

a. MEI = maximallv exoosed individual.. .
b. Value for the ME1 rcuresents the annual prohabili~ of the offsite maximally cxDosed individual contracting a fatal cancer in his or her lifetime due to 30 years of radiation

exposure from waste management activities.

Y c. Baseline values include impacts from all activities at SRS.

R d. Value for offsite population represents the annual number of lifetime fatal cancers expected in the exposed population due to 30 yeas of radiation exposure from .u~te
.

manaecment activities.
e. Annual latent cancer probabi Iity adjusted for 30 yem of waste management activities,



Table 2-38. (continued).
Accidenfs

3be impactsm workers and fbe public from Psfulated radioactive accidenti at SK comideti in tie alternatives can be eval.tid and comparedby fbe increasein potential latent fatal cancerspr

Y.m. ‘f’be.stimated latent fad CmCeS wr Yem X. b~d on dose,dose-t.-beaftb effcc~ Wnvemi.. factor, and probability of an accidentoccurring. For hazardouschemical rc[eases,impam =
assumedwbe” ticeshold val”cs of co.ce”tratio”s in air titi m.ld . ..s. shorl-term effem m workers or fbe public are exceeded. The Io”g-term hedfh ca”seq.e”ces of human exposurem
bwdo.s cbemicds are not aswell undcrstmd, and tius more s.bicctive. &an tiose for radiation.

Alternative Wwte forecast

No action

B

~

The accidentscenariodproviding tie Xreatestimpscfsto
the uninvolved workers at 100 and @O mctere, the
maximally exposedoffsite ind~vid.d, and tic population
wilbi. 80 kilometerswould require tirce fewer
i“tenn.diate-level wastevale fbm lbe expected waste
forecast. ~E believes fbat tie probability of fbis
accidentwould be lessfbm for tie expectedwaste
forecast.

Chemical accidentimpactswould be the sameas for the
expectedwaste forecast.

~e accidentscenariodproviding tie greatest impacfsm
tie uninvolved workers at 100 and 640 meters, fbe
maximally exposedoffsitc individual, and tie population
witi!n 80 kilometers would require tixe fewer
i.tennedtate-level wastevaults &m he expected waste
forecast. 00E befieves tiat the pmbabilify of tiis
accidentwould h lesstbm for tie expecfedwaste
foxcmt.

Cbemicd accident impacb would h fbe same asfor the
ex~cted wxte forecast.

LCFa F~q.ency Riskb

Cwlooc 0.052 0.02 0.001

CW640’ 9.2x 104 0.02 1.8x10-5

MEIC 1.7.10-5 0.02 3.3 X1O-7

OFFPC 0.84 0.02 0.017
NO chemical acciderdsexceed tireshold for life-
threateninghcdtb cffecrs for maximally exposed
individual; 7 releasescen%iosexceed tils threshold for
CW 100; I releasescenarioexceeds ti>s fbresholdfor
cw@o.

LCF Frequency R,sk

Cwlooc 0.052 0.02 0.001

CW640C 9.2x 104 0.02 L8x10-5

MEIC 1.7.10-5 0.02 3.3.10-7

OFFPC 0.84 0.02 0.017

Cbemicai accident impac& would be tic sae as for tie
no-action aftemative.

LCF Frequency Risk

Cwlooc 0.052 0.02 0.001

CW640C 9.2x 104 0.02 1.8x10-5

ME[C L7XI0-5 0.02 3.3 X1O-7

OFFW 0.84 0.02 0.017

Chemical accident impacfswould be the sme asfor tbe
no-action aftemative.

~e accident scenaciodproviding he greatestimpactsto
the uninvolved worken at 100 and 640 meters, the
maximally exposedoffsite ind!vid.al, and tie population
witi~n 80 k~lometerswould require 26 more
intended!ate-level wrote vaul& fban fbe expected waste
forecast. NE believes tiat fbe probability of fbis
accidentwould be hlgber than for fbe expectedwaste
forecast.

Chemical accident impacti would be fbe sainew for tie
expecfedwasti forecast.

fie accidentsc.nariod providing tie greatestimpactsm
tie u“i”volvcd workers at 100 and MO meten, fbe
nw.imdly exposedoffsitc ind,viduai, and the population
witin 80 k!lomclen would require fow mo~
infennedxate-levelwastevaulw fian tie cxpecled waste
forecast. WE &lieves tiat tie probability of tits
accidentwould be higher than for he exwcted waste
forecut.

Chemical accident impactswould k tie sameas for tie
cx~cfed waste forecast. I



Table 2-38. (continued).
Accidcne(continued)

Theimpacstoworkers and fhe public from postulatedradioactive accidenti at S~ ca.sidered in tie dtematives can be evaf. ated and campared by tie increasein potential latent fatal cancen per

Yem. ‘ffIe estimated lat.nt fad cmcefi Per Y.= ~ basedon dose, d.sc-to-healfh effecfs conversion factor, and probability of m accident occuning. For hazardouschemicat releases,impacts are
assumedwhen fbresholdvalucsof concentrationsin air hat could causeshort-termeffecti to workers or fhe public are exccedcd. ~e long-term hea[fh consequen=s of human exposureto
hazardouschemicals are “ot aswell u“dcmtmd. fbus mox subjective. fban thosefor radiation.

Alternative Wnste forecast

c

Minim.m Exnccted Maximum

The accident scenariod providing the greatest impacfsto

tie uninvolved workers at 100 and 64o meters, tie
maximally exposed offsite individual, and tic population
within 80 kilometers would require one fewer
i“tertnedkite-level waste va.lfs tian tie expected waste
forecast. L)OE believes lbat fbe probability of fhis

accident would be lesstian for lb. expected wask
forecast.

Chemical accident impacts would be the sameas for tie
expectedwale forecast.

I LCF Frequency P.iska

Cwlooc 0.052 0.02 0.001

CW640C 9.2x104 0.02 1.8.10-5

MEIC 1.7.10-5 0.02 3.3.10-7

OFFPC 0.84 0.02 0.017

Chemical accident impacfs would be the sameas for the
“0-action alternative.

The accident scenariodproviding tie greatestimpacti to
fhe uninvolved workers at 100 and 640 meters, and tie
maximally exposedoffsitc ind~vidual,and fhe population
within 80 kilometers would require o.. more
intenncdlate-level waste vaults tian fhe expected wrote
forecast. ME believes hat fbe probability of this
accident WOUId b. K!gher&an for fbe expectid waste
forecast.

Chemicafaccidentimpacfswould be he same a for tie
expected waste forecast.

a. Latent cancer tatalrtles per acclacnt.

b. Point estimates of increased risk of latent cancer fatalities per yeu.

c. The impact for each receptor group is from the representative bounding accident with the greatest overall estimated risk of incre%cd fatal cancers per yew for all waste types

considered.

d. This accident scenario is a container breach at the Intermediate-Level Non-Tritium Vault (see Appendix F, Section F.5.2.2. I).

CW1OO = Uninvolved worker at 100 meters (328 feet) (in millirem).

CW640 = Uninvolved worker at 640 meters (2,100 feet) (in millirem).

fvlSI = Offsite muima[ly exposed individud (in millirem).

OFFP = Offsite population to 80 kilometers (50 miles) (in person-rem).
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